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APPENDIX A 

COMMENTS ON THE DRAFT ENVIRONMENTAL STATEMENT 

No changes have been made t o  t h i s  Appendix. 
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TENNESSEE WILDLIFE RESOURCES COMMISSION 
PROCLAMATION 

ENDANGERED OR THREATENED SPECIES 

P u r s u a n t  t o  t h e  a u t h o r i t y  g r a n t e d  by Tennessee  Code Annotated,  
S e c t i o n s  51-905 and 51-907, t h e  Tennessee  W i l d l i f e  Resources  Commission 
d o e s  he reby  d e c l a r e  t h e  f o l l o w i n g  s p e c i e s  t o  b e  endangered o r  t h r e a t e n e d  
s p e c i e s  s u b j e c t  t o  t h e  r e g u l a t i o n s  a s  h e r e i n  p rov ided .  S a i d  r e g u l a t i o n s  
s h a l l  become e f f e c t i v e  s i x t y  days from t h i s  d a t e .  

SECTION I. ENDANGERED OR THREATENED SPECIES 

MOLLUSCS 

ENDANGERED 

Birdwing p e a r l y  musse l  
Dromedary p e a r l y  mussel  
yellow-blossom p e a r l y  mussel  

Green-blossom p e a r l y  mussel  

Tuberculed-blossom p e a r l y  musse l  

Turgid-blossom p e a r l y  mussel  
Tan r i f f l e  s h e l l  p e a r l y  mussel  
Fine-rayed p i g t o e  p e a r l y  mussel  
Shiny p i g t o e  p e a r l y  mussel  
P ink  mucket p e a r l y  mussel  
White war ty-back p e a r l y  mussel  
Orange-f oo t e d  pimpleback 
Rough p i g t o e  p e a r l y  mussel  
Cumberland monkeyface p e a r l y  

mussel  
Appalachian monkeyface p e a r l y  

mussel  
P a l e  l i l l i p u t  p e a r l y  mussel  
P a i n t e d  s n a k e  c o i l e d  f o r e s t  s n a i l  

ConradiZ la  cae Zata 
Dromus dromaa 

f lorent im 
Epiob Zasma f-Dysnomia) tomZosa 

- gubemacu~& 
Gpiob lasma I-Dysnomia) tom Zosa 

toruZosa 
Epiob Zasm f-Dysnomia) turgiduta 
Epiob Zasma I-Dysnomia) waZkeri 
Fusconak cuneoZus 
Fusconaia edgariana 
Lumpsi Zis orbicuZata orb icuk ta  
PZethobasis cicatricosus 
PZe thobasis coop erianus 
PZeurobema p Zenm 
QuadruZa intermedia 

QuadruZa sparsa 

Toxo Zmmc I-CaJ-?uncuZinc) cy ZCnd-e lk 
Anguispira picta 

FISH 

ENDANGERED 

Lake S turgeon  Acipenser fuZvescens 
Ohio River  Muskellunge ESOX masquinongy ohioensis 

( i n  Morgan, Cumberland, 
F e n t r e s s  6 S c o t t  Count ies )  

B a r r e n ' s  Topminnow Fundutua sp. f c f .  P. atbolineatus) 
S p o t f i n  Chub Hybopsis monacha 
Yellowf i n  Madtom Noturus f lmipinnis  
S n a i l  D a r t e r  Percinu tanusz 

Proc .  No. 75-15* 
Vec t ion  I amended by h o e .  No. 77-4 
dated My 13, 1977, Proc. No. 78-14 
dated Sept. 22, 1978; and, Proc. No. 78-20 
dated Dec. 8, 1978. 
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SECTION I. (Continued) 

S i l v e r j  aw Minnow 
Slender  Chub 
Blue Sucker 
Pigmy madtom 
Preclr lebel ly Madtom 
Slackwater  D a r t e r  
Coldwater Darter 
Tr i spo  t Darter 
Duakyta i l  D a r t e r  
Coppercheek Darter 
Longhead Darter 
Amber Darter 
R e t i c u l a t e  Longperch 

FISH (Continued) - 

Ericyntba . b w a t t a  
Hybopai8 cahni 
C y c Z e p t u s  ebngatus 
~ o t u m ~ s  sp. ( c f .  fl. hitderbrandi) 
N. munitus 
Etheoatom boschungi 
E. ditremt 
E. .triseZZa 
E .  (Catonotu) 8p .  
E. ap.  ( c f .  E. maculatwn) 
Perdna mcmcephQZa 
P. (Inwetom) sp. 
P. ap. (c f .  P. capmdes) 

AMPHIBIANS 

T e ~ e s s e e  Cave Salamander Gyrinophi Zus pat teurus 

REPTILES 

THREATENED 

Northern P ine  Snake 
Western Pigmy Rat t lesnake  

BIRDS - 

M i s s i s s i p p i  K i t e  
Golden Eagle 
Bald Eagle 
Osprey 
Peregr ine  f a l c o n  
Red-cockaded Woodpecker 
Raven 
Bachman's Sparrow 

THREATENED 

Sharp-shinned Hawk 
Cooper's Hawk 
Marsh Hawk 
Bewick's Wren 
Grasshopper Sparrow 
Black-Crowned Night Beron 

Ictinea mississippiensis 
Aqui Za chrysaetos 
BaZiaeehcs ZeucocephaZus 
Pandion haticretus 
FaZco p e r e e n u s  
Picoides borealis 
Corvua C o r a  
Aimphila aestivaZis bachmanii 

Accipiter s t l r ia tu  
A. cooperi 
Circua cyaneus hudsonius 
Thyrommea barickii  
Anmodramus savannarum 
Nycticorax nycticorax 

Proc. No. 75-15" 
*Section I amended by Proc. No. 77-4 
2E:f %ipP32p'3s 7k%dpO~rZ,8~'do. 78-20 
dated Dec. 8. 1978. B-2 
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SECXION I. (Continued) 

ENDANGERED 

.Ear t ern Cougar 
h d i a n a  Myo t i a  
Gray Hyotis  

River Otter 

Fe tis conco t o r  cougar 
h&olis aodatia 
Myo t i s  griaescena 

Lutm canadensis 

SECTION 11. REGULATIONS 

Except as provided f o r  i n  Tennessee Code Annotated, Sect ion 51-906 
(d) and (e ) ,  i t  s h a l l  be  unlawful f d r  any person t o  take ,  h a r a s s ,  o r  
dest 'roy w i l d l i f e  l i s t e d  a s  threatened o r  endangered o r  otherwise t o  v i o l a t e  
terms of Sect ion 51-905 (c)  o r  t o  des t roy  knowingly t h e  h a b i t a t  of such 
apeciee without  due cons ide ra t ion  of  a l t e r n a t i v e s  f o r  t h e  we l fa re  of t h e  
r p e c i e s  l i e t e d  in (1) of t h i s  proclamation, o r  (2) t h e  United S t a t e s  l is t  
of Endangered fauna. 

Date: June 12,  1975 

Proc. No. 75-15* 
Vec t iun  I amended by Proc. No. 77-4 
dated May 23, 1977, Proc. No. 78-14 
dated September 22, 1978; and, Proc. No. 78-20 
dated Dec. 8, 1978. 



United States Department of the Interior 
FISH A N D  WILDLIFE S E R V I C E  

PLATEAU BUILDING, ROOM A-5 
50 SOUTH FRENCH BROAD AVENUE 

ASHEVILLE, NORTH CAROLINA 28801 

November 5,  1981 

M r .  Paul S. Check 
Director 
CRBR Program Office 
Office of Nuclear Reactor Regulation 
Nuclear Regulatory Conmcission 
Washington, DC 20555 

Re: 4-2-82-047 

Dear M r .  Check: 

We have reviewed the proposed Clinch River Breeder Reactor Plant in  Anderson 
County, Tennessee, a s  requested by l e t t e r  of October 26 ,  1981, received 
October 29 ,  1981. 

Federally l i s t ed  Endangered (El and/or Threatened (TI and/or species 
proposed for  l i s t i ng  as  Endangered (PE) or  Threatened (PT) may occur i n  the 
area of influence of t h i s  action. 

To f a c i l i t a t e  compliance with Section 7(c)  of the Endangered Species Act of 
1973, as amended, Federal agencies or designated non-Federal representatives 
are  required t o  obtain from the Fish and Wildlife Service information 
concerning the possible presence of any species, l i s t e d  or proposed t o  be 
l i s t ed ,  which may be present in  the impact area of a proposed major Federal 
action significantly affecting the quali ty of the human environment. 
Therefore, we are furnishing you the following list of species which may be 
present i n  the concerned area: 

Gray bat (Myotis grisescens) - E 
White warty-back pearly mussel (Plethobasis cicatricosus) - E 
Dromedary pearly mussel (Dromus dromas) - E 
Yellow-blossom pearly mussel (Epioblasma florentina florentina) - E 
Fine-rayed pigtoe pearly mussel (Fusconaia cuneolus) - E 
Shiny pigtoe pearly mussel (Fusconaia edgariana) - E 
Pink mucket pearly mussel (Lampsilis orbiculata orbiculata) - E 
Orange-footed pearly mussel (Plethobasis cooperianus) - E 
Rough pigtoe pearly mussel (Pleurobema plenum) - E 
Birdwing pearly mussel (Conradilla caelata) - E 
Green-blossom pearly mussel (Epioblasma torulosa gubernaculum) - E 
Alabama lamp pearly mussel (Lampsilis virescens) - E 
Slender chub (Hybopsis cahni) - T 

In addition t o  l i s t e d  and proposed Endangered and Threatened species, there 
are species which, although not now l i s t e d  or o f f i c i a l l y  proposed for  
l i s t i n g  as Endangered or  Threatened, are under s ta tus  review (SR) by the 
Service and may be l i s t ed  a t  some time i n  the future. Status review species 

8111180414 811103 
PDR ADOCK 03000337 
A PPR 



are not legally protected under the Endangered Species Act and the 
biological assessment requirements do not apply to them. However, we would 
appreciate any efforts you might make to avoid adversely impacting them. 
The following species under status review may occur within the project area: 

Cimicifuga rubifolia 
Saxifraga careyana 
Spiny River snail (g fluvialis) 

Section 7(c) and regulations being prepared to implement Section 7(c) also 
require the Federal agency or the designated non-Federal respresentative 
proposing a major Federal action to conduct and submit to the Service a 
biological assessment to determine the effects of the proposal on listed and 
proposed Endangered and Threatened species. The biological assessment shall 
be completed within 180 days after the date on which initiated or within a 
time frame mutually agreed upon between the agency and the Service and 
before initiating the proposed action. If the biological assessment is not 
begun within 90 days, this list must be verified informally (via phone) with 
us prior,to initiation of your assessment. We do not feel that we can 
adequately assess the effects of the proposed'action on listed and proposed 
Endangered and Threatened species or Critical Habitat without a complete 
assessment. When conducting a biological assessment, the Federal agency or 
the designated non-Federal representative must, at a minimum: 

1. Conduct a scientifically sound on-site inspection of the area affected 
by the action, which must, unless otherwise directed by the Service, 
include a detailed survey of the area to determine if listed or 
proposed species are present or occur seasonally and whether suitable 
habitat exists within the area for either expanding the existing 
population or potential reintroduction of populations; 

2. Interview recognized experts on the species at issue, including those 
within the Fish and Wildlife Service, the National Marine Fisheries 
Service, state conservation agencies, universities, and others who may 
have data not yet found in scientific literature; 

3. Review literature and other scientific data to determine the species' 
distribution, habitat needs, and other biological requirements; 

4. Review and analyze the effects of the action on the species, in terms 
of individuals and populations, including consideration of the 
cumulative effects of the action on the species and habitat; 

5. Analyze alternative actions that may provide conservation measures; 

6. Conduct any studies necessary to fulfill the requirements of (1) 
through (5) above; 

7. . Review any other relevant information. 

Should you require additional information on this subject, please contact 
Mr. Gary Henry, Mr. Robert Currie, or Ms. Nora Murdock in the Asheville Area 
Office, FTS 672-0321, commercial 704/258-2850, ext. 321. 



After the assessment has been completed and reviewed, it is the 
responsibility of the Federal agency to determine if the proposed action 
"may affect" any of the listed species or Critical Habitats or if it is 
likely to jeopardize the continued existence of proposed species or result 
in the destruction or adverse modification of any Critical Habitat proposed 
for such species. If the determination is "may affect" for listed species 
the Federal agency must request in writing formal consultation from this 
office. Requests for formal consultation must include: (1) a description 
of the action to be considered; (2) a description of the specific area that 
may be affected by the action; ( 3 )  a description of any listed species or 
Critical Habitat that may be affected by the action; (4)  a description of 
the manner in which the action may affect any listed species or Critical 
Habitat and an assessment of any cumulative effects; (5) reports including 
any environmental impact statement, environmental assessment, or biological 
assessments prepared; and (6) any other relevant available information on 
the action, the affected listed species, or Critical Habitat. 

In addition, if the proposed action is likely to jeopardize the continued 
existence of proposed Endangered or Threatened species or result in the 
destruction or adverse modification of proposed Critical Habitat, the 
Federal agency must confer with this office for assistance in identifying 
and resolving potential conflicts at an early stage in the planning process. 

Attention is also directed to Section 7 ( d )  of the Endangered Species Act, as 
amended, which underscores the requirement that the Federal agency and/or 
the permit or license applicant shall not make any irreversible or 
irretrievable commitment of resources during the consultation period which, 
in effect, would deny the formulation or implementation of reasonable 
alternatives regarding their actions on any listed Endangered or Threatened 
species. 

If we can be of further assistance, please advise. 

Sincerely yours, 

William C. Hickling 
Area Manager 'cJ 

CC : 
Mr. Bob Hatcher, Wildlife Res. Agency, Nashville, TN 
Program Administrator, TN Heritage Program, Nashville, TN 
Director, FWS, Washington, DC (OES) 
Regional ~irector , FWS , Atlanta, GA (Am-FA/SE) 
Field Supervisor, ES, FWS, Cookeville, TN 



United Stater Deyartrne~~t o f  the Illterior 
FISH A N D  WILDLIFE SERVICE 

PLATEAU BUILDING, ROOM A-5 
50  SOUTH FRENCH BROAD AVENUE 

ASHEVILLE, NORTH CAROLLNA 28801 

September 17, 1982 

M r .  Paul S. Check, D i r e c t o r  
CRBR Program O f f i c e  
O f f i c e  o f  Nuc lear  Reactor  Regu la t ion  
U.S. Nuclear  Regu la tory  Commission 
Washington, DC 20555 

RE: 4-2-82-047 

Dear M r .  Check: 

We have reviewed y o u r  b i o l o g i c a l  assessment o f  t h e  endangered species 
impacts o f  t h e  proposed C l i n c h  R i v e r  Breeder Reactor  dated August 1982 as 
requested by y o u r  l e t t e r  of August 16, 1982, rece ived  August 19, 1982. 

Your assessnient addresses t h e  p o t e n t i a l  impacts of t h e  proposed p r o j e c t  on 
t h e  f o l l  owing species:  

Gray b a t  - M o t i s  r i sescens  (E) 
White war t y  Ih+-- ac pear y mussel - Plethobasus c i c a t r i c o s u s  (E) 
Dromedary p e a r l y  mussel - Dromus dromas (E)  
Ye1 1 ow-bl ossom p e a r l y  muss- -ma fl o r e n t i n a  f l  orent- i  na ( E )  
Fine-rayed p i g t o e  - Fusconaia cuneo -1 us 
Shiny p i g t o e  - Fusconaia e d g a r v  
Pink mucket p e a r l y  mussel - Lam s i l  i s  o r b i c u l a t a  ( E )  
Orange-footed p e a r l y  mussel =-hiT P e t  o asus cooperianus ( E )  
Rough p i g t o e  - 
B i rdw ing  p e a r l y  mussel - 
Green-bl ossom p e a r l y  mussel ubernaculum (E) 
Alabama lamp p e a r l y  
Slender chub - Hybopsis cahni  

+ 
I n  a d d i t i o n  t o  these f e d e r a l l y  1 i s t e d  species, y o u r  assessment a1 so 
addresses t h r e e  species which are  n o t  c u r r e n t l y  l i s t e d  o r  proposed f o r  
l i s t i n g  by t h e  Serv ice.  These species are: 

1. Appalachian bugbane ( c i m i c i f u g a  r u b i f o l  i a )  
2. Carey 's  s .ax i f rage ( S a x i f r a  a car- 
3 .  S ~ i n v  r i v e r  s n a i l  ( d+- o u v i a l i s  

The d i s t r i b u t i o n a l  reco rds  main ta ined i n  t h i s  o f f i c e  i n d i c a t e  t h a t  these 16 
species a re  t h e  o n l y  f e d e r a l l y  l i s t e d ,  proposed, and s t a t u s  rev iew species 
which may occu r  i n  t h e  impact  area of t h e  C l i n c h  R i v e r  Breeder Reactor  
P r o j e c t .  

E-7  



Based upon t h e  i n f o r m a t i o n  presented and referenced i n  you r  assessment, we 
concur w i t h  you r  conc lus ion  t h a t  t h i s  p r o j e c t  w i l l  have no e f f e c t  ( e i t h e r  
b e n e f i c i a l  o r  adverse)  on t h e  f e d e r a l l y  l i s t e d  species descr ibed above. The 
assessment i n d i c a t e s  t h a t  popu la t i ons  of t he  two s t a t u s  rev iew p l a n t s  1  i s t e d  
above a r e  known f rom t h e  p r o j e c t  s i t e  and t h a t  these popu la t i ons  w i l l  be 
p r o t e c t e d  f rom d is tu rbance  b o t h  d u r i n g  c o n s t r u c t i o n  and o p e r a t i o n  o f  t h e  
proposed p r o j e c t .  The assessment demonstrates t h a t  t h e  p r o j e c t  w i l l  have no 
e f f e c t  on t h e  o t h e r  s t a t u s  rev iew species ( s p i n y  r i v e r  s n a i l ) .  I n  v iew of 
t h i s  we b e l i e v e  t h a t  t h e  requirements o f  Sec t ion  7  of t h e  Endangered Species 
A c t  o f  1973, as amended have been s a t i s f i e d .  However, o b l i g a t i o n s  under 
Sec t ion  7  o f  t h e  Act  must be reconsidered i f  ( 1 )  new in fo rmat ion  r e v e a l s  
impacts o f  t h i s  i d e n t i f i e d  a c t i o n  t h a t  may a f f e c t  l i s t e d  species o r  C r i t i c a l  
H a b i t a t  i n  a manner n o t  p r e v i o u s l y  considered, ( 2 )  t h i s  a c t i o n  i s  
subsequently m o d i f i e d  i n  a  manner which was n o t  cons idered i n  t h i s  
b i o l o g i c a l  assessment, o r  ( 3 )  a  new species i s  l i s t e d  o r  C r i t i c a l  H a b i t a t  
determined t h a t  may be a f f e c t e d  by t h e  i d e n t i f i e d  a c t i o n .  

Your i n t e r e s t  and i n i t i a t i v e  i n  p r o t e c t i n g  Endangered and Threatened species 
i s  appreciated.  

S i n c e r e l y  yours ,  

V. Gary Henry 
A c t i n g  F ie1 d  Superv i so r  
Endangered Species 

cc: 
D i r e c t o r ,  FWS, Washington, DC (OES) 
D i r e c t o r ,  FWS, Washington, DC (PAO,. A t t e n t i o n :  Meg Durham) 
Regional D i r e c t o r ,  FWS, A t l a n t a ,  GA (SE) 
C o o k e v i l l e  ES O f f i c e ,  FWS, Cookev i l le ,  TN 

e-e 



APPENDIX C 

ADDITIONAL CORRESPONDENCE REGARDlNG 
ARCHEOLOGICAL AND HISTORICAL RESOURCES 



TENNESSEE DEPARTMENT OF CONSERVATION 
TENNESSEE HISTORICAL COMMlSSl~ 

701 Broadway 
Nashvi l le ,  TN 37203 

615/742 -6716 

May 17, 1982 

M r .  MaxGell D . Ramsey 
Program Panager , Cul tura l  Resources 
Divis ion OF Lard and Fores t  Resources 
Tennessee VaUey Authority 
Norris , Tennes~ee  37828 

Re: Clinch River Breeder Reactor P ro jec t  (QUXP) -review of 
recent  archaeological ,  h i s t o r i c a l  and a r c h i t e c t u r a l  
i d e n t i f i c a t i o n  s t u d i e s  

Dear Max: 

The above r epor t s  were reviewed by the S t a t e  H i s t o r i c  Preservation 
Of f i ce r  and h i s  s t a f f  with regard t o  c~rnpl iance i n  federa l  h i s t o r i c  
preservat ion laws and regula t ions .  Based on the information supplied 
and previous work i n  the  CRBRP a rea ,  it is our  opinion t h a t  the p ro jec t  
a s  present ly  planned w i l l  not a f f e c t  any p rope r t i e s  included in  o r  
e l i g i b l e  f o r  inclusion i n  the  National Regis te r  of Hi s to r i c  Places.  

No f u r t h e r  a c t i o n  i s  required t o  comply wi th  the  National Hi s to r i c  
Preservat ion Act unless  p ro jec t  plans a r e  changed o r  archaeological  
s i t e s  a r e  discovered during construct ion.  

Thank you f o r  your continued cooperation. 

S incere ly ,  

- 
Herbert L. Harper 
Executive Di rec to r  and 
Deputy S t a t e  H i s t o r i c  

Preservat ion Of f i ce r  

HLH : sd 



TENNESSEE DEPARTMENT OF CONSERVATION 
TENNESSEE MSTORCAL COMMlSSlON 

701 Broadway 
Nashville, TN 37203 

615/742-6716 

September 8, 1982 

Kaxwel l  D. Ramsey 
Tennessee V a l l e y  A u t h o r i t y  
N o r r i  s  , Tennessee 37828 

Re: T ransmiss ion  L i n e ,  C l i n c h  R i v e r  Breeder  Reac to r  
P l a n t ,  Oak Ridge,  Tennessee 

Dear M r .  Ramsey: 

T h i s  l e t t e r  i s  t o  c o n f i r m  p r i o r  t e lephone  c o n v e r s a t i o n s  between y o u r  and 
my s t a f f  conce rn ing  t h e  need f o r  f i e l d  su rvey  o f  CRBRP t r a n s m i s s i o n  l i n e s .  
S ince  t h e  proposed 1  i n e  p a r a l l e l s  an e x i s t i n g  B u l l  Run-Sequoyah 500 KV 1  i n e  
and t h e  s e c t i o n  on t h e  P l a n t  s i t e  has been examined, t h e  e f f e c t s  w i l l  be 
l i m i t e d  t o  tower  f o o t i n g  c o n s t r u c t i o n .  There fo re  a  s e p a r a t e  a r c h a e o l o g i c a l  
and h i s t o r i c a l  f i e l d  s u r v e y  i s  n o t  war ranted.  I f  d u r i n g  tower  c o n s t r u c t i o n ,  
a r c h a e o l o g i c a l  m a t e r i a l s  a r e  encountered o u r  o f f i c e  shou ld  be in formed.  

Ro f u r t h e r  a c t i o n  i s  r e q u i r e d  t o  comply w i t h  t h e  N a t i o n a l  H i s t o r i c  P r e s e r v a t i o n  
Ac t  f o r  t h i s  phase o f  t h e  CRBRP p r o j e c t .  

Thank you f o r  y o u r  c o o p e r a t i o n ,  

S i  n c e r e l  y , 

H e r b e r t  L .  Harper,  
E x e c u t i v e  D i r e c t o r  and 
Deputy S t a t e  H i s t o r i c  

P r e s e r v a t i o n  O f f i c e r  

HLH : j d  

cc: Mr. Ken Y a t e s  
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APPENDIX D 

ENVIRONMENTAL EFFECTS OF THE CRBR FUEL CYCLE AND 
TRANSPORTATION OF RADIOACTIVE MATERIALS 

The m a t e r i a l  i n  t h i s  appendix rep laced  t h e  m a t e r i a l  i n  Appendix D i n  t h e  
o r i g i n a l  issuance o f  t h e  FES. 

D . l  INTRODUCTION 

I n  February 1977 t h e  Nuclear Regulatory  Commission (NRC)  i ssued  NUREG-0139 (NRC 
1977a), " F i n a l  Environmental Statement Related t o  Cons t ruc t i on  and Operat ion o f  
C l i n c h  R i ve r  Breeder Reactor P lan t "  (CRBRP). The environmental  e f f e c t s  o f  t he  
CRBR f u e l  c y c l e  and o f  t h e  t r a n s p o r t a t i o n  o f  r a d i o a c t i v e  m a t e r i a l s  between 
suppo r t i ng  f a c i l i t i e s  were cons idered i n  Appendix D o f  t h a t  document based upon 
t h e  then-pos tu la ted  f u t u r e  commercial f a c i l i t i e s .  The NRC Atomic Sa fe ty  and 
L icens ing  Board admi t ted con ten t ions  o f  i n t e r veno rs  (Natura l  Resources Defense 
Counci l ,  e t  a l . )  r e l a t i n g  t o  t h e  a l l e g e d  inadequacy o f  t h e  Appendix D a n a l y s i s  
t o  address environmental  impacts o f  t he  s p e c i f i c  CRBR f u e l  cyc le ,  i n c l u d i n g  
l o c a t i o n  and mode o f  ope ra t i on  f o r  t he  management o f  r a d i o a c t i v e  wastes. The 
a n a l y s i s  which f o l l o w s  addresses bo th  new i n f o r m a t i o n  and responds t o  t h e  
admi t ted  con ten t ions .  

I n  t h e  Appendix D ana l ys i s ,  t h e  NRC s t a f f  considered t h e  a p p l i c a n t s '  env i ron-  
mental a n a l y s i s  which was supp l i ed  i n  t h e i r  Environmental Report  on t h e  CRBRP, 
as amended (AEC 1974a). As p a r t  o f  t h a t  ana l ys i s  f o r  f u e l  c y c l e  impacts, t h e  
app l i can t s  r e l i e d  on t h e  Atomic Energy Commission (AEC) and Energy Research 
and Development A d m i n i s t r a t i o n  (ERDA) gener ic  programmatic environmental  impact 
statements f o r  l i q u i d  metal  f a s t  breeder r eac to r s ,  WASH-1535 (AEC 1974c) and 
ERDA-1535 (ERDA 1975a). That  a n a l y s i s  assumed the  a v a i l a b i l i t y  o f  commercial- 
s ca le  f a c i l i t i e s  t o  suppor t  a  la rge-sca le  LMFBR f u e l  c y c l e  and cons idered t h e  
t o t a l  impacts o f  an e n t i r e  breeder i ndus t r y .  The app l i can t s  es t imated  t h e  
impacts o f  t h e  CRBR f u e l  c y c l e  by p r o r a t i n g  t h e  impacts o f  a  l a r g e  breeder 
i n d u s t r y  t o  t h e  corresponding CRBR f u e l  cyc le .  The f a c t o r  used represented 
t h a t  f r a c t i o n  o f  t h e  t o t a l  i n d u s t r i a l  LMFBR thermal power o u t p u t  t o  t h a t  
a t t r i b u t a b l e  t o  CRBRP. 

I n  t h e  mid-1970s, t h e  s t a f f  cons idered t h i s  method acceptable s i nce  commercial- 
s ca le  reprocess ing  and r e c y c l e  f a c i l i t i e s  were planned f o r  t h e  LWR f u e l  c y c l e  
and cou ld  be p r o j e c t e d  t o  be a p p l i c a b l e  t o  t h e  CRBR f u e l  cyc le .  Accord ing ly ,  
t h e  s t a f f  f o l l owed  t h i s  r a t i o n a l e  t o  some e x t e n t  i n  p repa r i ng  t h e  CRBRP D r a f t  
Environmental Impact Statement, which was issued i n  February 1976. However, 
i n  t h e  CRBRP F i n a l  Environmental Statement (NRC 1977a), t h e  s t a f f  r e l i e d  t o  a  
l a r g e  e x t e n t  on i n f o r m a t i o n  de r i ved  from i t s  own s t a f f  work on gener ic  f u e l  
c y c l e  models, such as those pub l i shed  i n  NUREG-0002, i . e . ,  GESMO (NRC 1976a) 
and Table S-3 o f  10 CFR 51. The s t a f f  a l s o  used environmental impact da ta  i t  
had developed f o r  t h e  Barnwel l  Nuc lear  Fuel P l a n t  (NRC 1976b). These analyses 
depend, i n  l a r g e  measure, upon t h e  nea r l y  40-year exper ience t h a t  has been 
gained i n  reprocess ing  f a c i l i t i e s  used i n  government programs and c u r r e n t l y  
ope ra t i ng  under c o n t r a c t  f o r  t he  Department o f  Energy (DOE). 



A t  t h e  p resen t  t ime t h e r e  appears t o  be l i t t l e  p rospec t  o f  commercial opera- 
t i o n s  which cou ld  suppor t  t he  CRBR f u e l  c y c l e  requi rements i n  t h e  near f u t u r e .  
Consequently, DOE (now the  l ead  app l i can t )  p lans  t o  under take CRBRP suppo r t i ng  
f u e l  c y c l e  f unc t i ons  a t  i t s  own f a c i l i t i e s .  The technology o f  processes and 
serv ices  f o r  t h e  f u e l  c y c l e  remains e s s e n t i a l l y  t h e  same as o r i g i n a l l y  perce ived.  
The updated ER and t h i s  E I S  address t he  proposed use o f  DOE f a c i l i t i e s  r a t h e r  
than commercial supp l i e r s .  Therefore,  DOE has responded t o  t h e  con ten t ions  on 
f u e l  c y c l e  cons idera t ions  by amending i t s  Environmental Report  w i t h  Amendment X I V  
(DOE 1982), which addresses t h e  f a c i l i t i e s  now proposed by t h e  DOE f o r  use i n  
t he  CRBR f u e l  cyc le ,  and t he  environmental impacts o f  u s i n g  those f a c i l i t i e s .  
The s t a f f  has used Amendment X I V  t o  t he  CRBR Environmental  Report  as a  b a s i s  
f o r  per fo rming  an independent assessment o f  t h e  environmental  e f f e c t s  o f  t h e  
CRBR f u e l  cyc le .  

The s i m p l i f i e d  f u e l  c y c l e  proposed by DOE f o r  CRBRP e q u i l i b r i u m  ope ra t i on  i s  
represented i n  F igure  D . l  and i s  considered by t h e  s t a f f  as an example CRBR 
f u e l  cyc le .  The average annual CRBRP f u e l  requirements f o r  t h e  p l a n t  ope ra t i on  
were developed from DOE CRBRP da ta  bases (e.g. ,  PSAR, ER, e t c . )  f o r  t h e  NRC 
s t a f f  by ORNL (NRC 1982a). The ORIGEN2 Program ( C r o f f  1980) was used t o  p ro -  
duce t h i s  da ta  output .  The l oad ing  o f  t he  CRBRP inc l udes  segmented f u e l  assem- 
b l i e s  c o n t a i n i n g  a c t i v e  cen te rs  w i t h  mixed ox ides o f  uranium and p lu ton ium i n  
t he  core  p o r t i o n  and upper and lower a x i a l  b l anke t  segments c o n t a i n i n g  dep le ted  
uranium d iox ide .  Depleted uranium d i o x i d e  would a l s o  be used i n  t h e  r a d i a l  
b l anke t  f u e l  assemblies. The depleted uranium comes f rom t h e  DOE operated 
gaseous d i f f u s i o n  p l a n t s .  Th is  uranium, con ta in i ng  a  nominal 99.8% o f  U-238, 
w i l l  absorb neutrons and u l t i m a t e l y  form Pu-239. The n e t  p roduc t i on  o f  p l u t o -  
nium i n  t h e  r e a c t o r  i s  expected t o  be p o s i t i v e  ( i - e . ,  more p l u ton ium i s  produced 
than undergoes f i s s i o n ) .  

According t o  i n f o r m a t i o n  p rov ided  by DOE i n  i t s  PSAR and ER, as summarized i n  
t h i s  EIS, t h e  composi t ion o f  t he  i n i t i a l  l oad ing  o f  t h e  CRBRP i s  descr ibed  i n  
Table D . 1 .  

Table D . l  CRBR i n i t i a l  l o a d i n g  

Q u a n t i t y  i n  i n i t i a l  l o a d i n g  (MT) 

Component Urani  um P l  u t o n i  um 

Core Assembl i e s  (156) l  
A c t i v e  Midd le  Sect ions 3.48 1 .71  
Ax ia l  B lanke t  4.22 

Radia l  and I nne r  B lanke t  
Assemblies (208) 21.0 

TOTAL 28.7 1 . 7 1  

lThe core  assemblies c o n s i s t  o f  t h ree  segments: t h e  a c t i v e  
middle sec t i ons  and upper and lower  a x i a l  b l anke t s  
sec t ions .  
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The 208 r a d i a l  and inne r  b lanket  assemblies w i l l  surround and be intermixed 
w i t h  the  156 core f u e l  assemblies as shown i n  Figure A3.4 i n  t h i s  FES. I n  
equ i l i b r i um operat ions, on the average, as shown i n  Figure D . l ,  8 1  core fue l  
assemblies and 69.2 b lanket  assemblies would be replaced annually. 

The i n i t i a l  feed mater ia ls  would cons is t  o f  plutonium (obtained from DOE stock- 
p i l e s )  and depleted uranium (which i s  a by-product from the  enrichment o f  t he  
urani  um-235 content o f  natura l  urani um). The p l  u ton i  um would be converted t o  
plutonium d iox ide  a t  a reprocessing p l a n t  wh i le  the uranium as the  hexaf luor ide  
would be converted t o  uranium diox ide a t  a commercial f u e l  f a b r i c a t i o n  p lan t .  
Subsequently, a t  a mixed-oxide f u e l  f a b r i c a t i o n  p lan t ,  plutonium d iox ide  and 
uranium d iox ide  would be blended and fabr ica ted i n t o  mixed-oxide f u e l  f o r  t he  
a c t i v e  middle segments o f  the  core f u e l  assemblies. Uranium d iox ide  would be 
fab r i ca ted  i n t o  p e l l e t s  f o r  the upper and lower a x i a l  b lanket  p o r t i o n  o f  t he  
core f u e l  assemblies, and f o r  r a d i a l  and inner  b lanket  assemblies o f  the reac tor .  

A f t e r  exposure t o  neutron f luxes  i n  the reac tor ,  the i r r a d i a t e d  core f u e l  assem- 
b l i e s  and b lanket  assemblies would be stored a t  the reac to r  f o r  a spec i f i ed  time. 
During t h i s  pe r iod  the sho r te r - l i ved  f i s s i o n  products would decay and reduce 
the assemblies' decay-heat generat ion ra tes .  Subsequently, the  i r r a d i a t e d  core 
and b lanket  assemblies would be shipped i n  shielded casks t o  a reprocessing 
p l a n t  where the  plutonium and uranium would be separated from each o ther  and 
from f i s s i o n  products and other  ac t in ides  using chemical processes. The high- 
l e v e l  l i q u i d  waste stream conta in ing the separated f i s s i o n  products and o ther  
t ransuran ic  elements would be s o l i d i f i e d  i n  an acceptable form and shipped t o  
a Federal waste-storage f a c i l i t y .  I n  the  recyc le  mode o f  operat ions the  p lu -  
tonium would be shipped t o  the  mixed-oxide f u e l  f a b r i c a t i o n  p l a n t  f o r  recyc le  
as fue l .  The recovered uranium would e i t h e r  be stored f o r  l a t e r  d i s p o s i t i o n  o r  
recycled i n t o  the mixed oxide o r  blanket f u e l  assemblies. Depleted uranium 
from enrichment f a c i l i t i e s  would be used as necessary t o  make up f o r  the  uranium 
t h a t  would be converted t o  plutonium i n  the  reac tor  o r  l o s t  as scrap o r  waste 
i n  the  f u e l  cyc le  process steps. 

A conservat ive ana lys is  o f  the pred ic ted environmental impact from the DOE- 
provided fue l  cyc le  associated w i t h  the  CRBRP and the t ranspor t  o f  rad ioac t i ve  
mater ia ls  between the support ing f a c i l i t i e s  i s  presented i n  t h i s  appendix. 
This analys is  i s  based on the  quan t i t i es  o f  mater ia ls  pro jec ted by DOE t o  be 
requ i red  i n  i t s  s i m p l i f i e d  fue l  cyc le  t o  maintain the  CRBRP operat ion and i s  
summarized i n  F igure D . 1 .  The physical  cha rac te r i s t i cs  and d e t a i l e d  desc r ip t i on  
o f  t he  reac to r  f u e l  assemblies and f u e l  regions developed from DOE in format ion  
are shown i n  Tables 0.2 and 0.3. The quan t i t i es  and c h a r a c t e r i s t i c s  o f  mate- 
r i a l s  and the mater ia l  shipments f o r  the  CRBRP fue l  cyc le  might be somewhat 
d i f f e r e n t  dur ing various phases o f  CRBRP operations. However, quan t i t i es  o f  
radionucl ides and i r r a d i a t i o n  ( i . e . ,  burnup) o f  assemblies and t h e i r  radioac- 
t i v i t y  l e v e l  would be e s s e n t i a l l y  s i m i l a r  t o  the  l e v e l s  assessed by DOE f o r  the  
mode o f  CRBRP opera t ion  i n  the  ER and t o  the l eve ls  used by the  s t a f f  f o r  i t s  
de ta i l ed  assessments. Therefore, the  s t a f f  has based i t s  d e t a i l e d  eva luat ion  
on the  s i m p l i f i e d  f u e l  cyc le  and the mode o f  CRBRP operat ion as provided by 
DOE, w i t h  burnups shown i n  Table D.3 and as ca lcu la ted i n  NRC 1982a. 



Table D. 2  Physica l  c h a r a c t e r i s t i c s  o f  CRBRP f u e l  assembl i e s *  

Core & Inne r  & r a d i a l  
a x i a l  b lanket  b lankets  

Assembly component lengths,  cm 
Upper end hardware 
Gas plenum 
Upper a x i a l  b lanket  
Core o r  r a d i a l  b lanket  
Lower a x i a l  b lanket  
Lower end hardware 
Overa l l  t o t a l  
Fuel element t o t a l  

Assembly shape 

Assembly f l a t s ,  cm 

Fuel element arrangement 

Fuel elements per  assembly 

Fuel element OD, cm 

Fuel pe l  l e t  OD, cm 
Core 
Ax ia l  b lanket  
1nne.r and r a d i a l  b lanket  

Fuel p e l l e t  dens i ty ,  
% o f  t h e o r e t i c a l  

Core 
Ax ia l  b lanke t  
I nne r  and r a d i a l  b lanket  

Fuel element p i t c h ,  cm 

Cladding th ickness,  cm 

Channel th ickness,  cm 

Channel he igh t ,  cm 

Circumscribed volume/assembly, cm 

Heavy metal/assembly, kg 

Heavy metal o x i  de/assembly , kg** 

S ta in less  steel/assembly, kg 

Assembly t o t a l  weight,  kg 

hexagonal 

11.62 

t r i a n g u l a r  

hexagonal 

11.62 

t r i a n g u l a r  

* NRC 1982a. 

** (Pu,U) d iox ide  i n  t he  core w i t h  uranium oxide i n  t he  a x i a l  
b lanket  and i n  t he  i nne r  and r a d i a l  b lankets.  



Table D. 3 Summary cha rac ' t e r i s t i cs  f o r  CRBR (a) 

Fuel Region(s) (b) 

Parameter Fuel AB Fuel + AB I B  RB (c) Fuel + AB + I B  + RB 

E l e c t r i c  power, MW(e) n e t  
Thermal power, MW(t)  
Average s p e c i f i c  power, (d) 

MW(t)/MTIHM (e) 
Average f u e l  burnup, 

MWd/MTIHM 
E f f e c t i v e  i r r a d i a t i o n  dura t ion ,  

f u l  1 -power days 
Refue l ing  cyc le  length ,  f u l l -  

power days 
Average number o f  assemblies 

charged pe r  c y c l e  
Average charge, 

kg / re fue l i ng  c y c l e  (f) 
U-235 
To ta l  u ran i  urn 

0 
F i  s s i  1 e p l  u t o n i  urn (g) 

I T o t a l  p l  u t o n i  urn 
Cn To ta l  (U + Pu) 

Average discharge, 
kg / re fue l i ng  c y c l e  (f) 

U-235 
To ta l  u ran i  urn 
F i s s i l e  p lu ton ium (g) 
To ta l  p l  u t o n i  urn 
To ta l  (U + Pu) 

- - 

(a) NRC 1982a. 
(b) Fuel = 36 i n c h  (Pu,U) d iox ide  region,  AB = uranium d iox ide  a x i a l  b lankets associated w i t h  f u e l ,  I B  = e n t i r e  

i n n e r  b lanket ,  RB = e n t i r e  r a d i a l  b lanket .  
(c) Weighted average o f  i nne r  r a d i a l  b lanket  (4 cyc le  residence) and outer  r a d i a l  b lanket  (5 cyc le  residence). 
(d) Based on r a t e d  power l e v e l .  
(e) MW(t)/MTIHM - Megawatt thermal p e r  M e t r i c  Ton I n i t i a l  Heavy Metal. 
(f) Averaged over 4 cycles. 
(g) Pu-239 + Pu-241 + Np-239. 



I n  order  t o  address op t ions  i n  f u e l  cyc le  operat ions t h a t  have the  p o t e n t i a l  
t o  a f f e c t  r a d i o l o g i c a l  impacts, the  s t a f f  has performed a  q u a l i t a t i v e  
s e n s i t i v i t y  ana lys is  o f  the  s i m p l i f i e d  f u e l  cyc le  prov ided by DOE f o r  CRBRP 
operat ions (see Sect ion D.2.4.7). 

D.2 ENVIRONMENTAL CONSIDERATIONS 

The f o l  lowing sect ions evaluate the  environmental e f f e c t s  from the  o v e r a l l  CRBR 
f u e l  cyc le ,  i nc lud ing  releases from each processing step (Sect ion D.2.1), waste 
management (Sect ion D. 2.2), and the  t ranspor ta t i on  steps (Sect ion D. 2.3). A 
summary o f  e f f e c t s  o f  these operat ions i s  presented i n  Table D.4. 

D.2.1 Fuel Cycle Impacts 

The f u e l  cyc le  operat ions, as shown i n  F igure D . 1 ,  would inc lude (1) fuel  fabr ica-  
t i o n  operat ions a t  two d i f f e r e n t  f a c i l i t i e s ,  a  commercial f u e l  f a b r i c a t i o n  p l a n t  
( f o r  b lanket  assemblies and f o r  p r o d ~ c i n g  the  uranium d iox ide  f o r  core assemblies) 
and a  government-owned mixed ox ide f a c i l i t y  ( f o r  core f u e l  assemblies); (2) 
reprocessing operat ions a t  a  government-owned reprocessing f a c i l i t y  ( there  are 
c u r r e n t l y  no commercial reprocessing p lan ts  ava i l ab le  i n  t he  Uni ted States fo r  
processing CRBRP spent f ue l s ,  and the  s t a f f  i s  unable t o  p r o j e c t  when o r  whether 
such f a c i l i t i e s  would be a v a i l a b l e  f o r  handl ing the  spent f u e l s  i n  the  t ime 
frame o f  i n t e r e s t  f o r  the  CRBRP); and (3) conversion o f  recovered plutonium and 
poss ib ly  uranium from n i t r a t e  so lu t i ons  t o  fuel -grade p lutonium d iox ide  and 
uranium d iox ide ,  a l so  a t  a  government-owned reprocessing f a c i l i t y .  

There are no requirements f o r  the  f r o n t  end uranium steps o f  mining, m i l  1  ing ,  
conversion, and enrichment t o  be charged t o  the  CRBR f u e l  cyc le ,  s ince these 
operat ions have already been i ncu r red  as a  r e s u l t  o f  o ther  f u e l  cyc les,  i . e . ,  
defense programs and/or commercial f u e l  cyc les such as those support ing LWRs. 
Accordingly there  are  no environmental, e f f e c t s  from such operat ions a t t r i b u t a b l e  
t o  the  CRBR f u e l  cycle. 

D.2.1.1 Blanket Fuel Assemblies 

Depleted uranium d iox ide  f o r  both b lanket  and core f u e l  assemblies would be 
obtained by conver t ing uranium hexaf luor ide  from the  enrichment t a i l i n g  stock- 
p i l e s  associated w i t h  DOE gaseous d i f f u s i o n  enrichment p lan ts .  

DOE proposes t h a t  the  f a b r i c a t i o n  o f  b lanket  f u e l  assemblies, which would 
inc lude the  conversion o f  depleted uranium hexaf luor ide  t o  uranium d iox ide  f o r  
both b lanket  and core fue l s ,  would be c a r r i e d  o u t  i n  e x i s t i n g  commercial 
f a c i l i t i e s .  The s p e c i f i c  f a c i l i t y  f o r  the  conversion has n o t  y e t  been selected. 
However, environmental considerat ions f o r  t h i s  p o r t i o n  o f  t he  CRBR f u e l  c y c l e  
can be pro jec ted  from s i m i l a r  operat ions f o r  t he  LWR uranium f u e l  cyc le.  There- 
f o re ,  most o f  these i n  Table D.4 were obtained by m u l t i p l y i n g  the  impacts o f  t he  
model f u e l  f a b r i c a t i o n  p l a n t  as repor ted i n  Colurr~n E,  Table S-3A o f  WASH-1248 
(AEC 1974b) by a  f a c t o r  o f  about one- th i rd.  This  f a c t o r  i s  the  r a t i o  o f  11.1 
MTU, annual f u e l  requirement f o r  CRBRP, t o  35 MTU, model annual f u e l  requirement 
f o r  an LWR. I n  add i t ion ,  t h i s  approach overestimates the  re lease o f  U-235 (and, 
hence, t he  consequence r a d i o l o g i c a l  impact), s ince the  releases f o r  these 
nucl ides repor ted i n  WASH-1248 are based on the  processing o f  low enriched 
uranium f o r  LWRs, wh i l e  depleted uranium i s  used f o r  the  CRBRP. 



Table D.4 Summary of environmental considerations for the CRBRP fuel cycle annual requirements 

Fuel Fabrication 

Uranium Dioxide Mixed Oxide Waste 
(Blanket) (Core Fuel) Reprocessing Management(a) Transportation Total 

Natural Resource Use 

Land (ha) 

Temporari ly committed 0.02 
Undisturbed area 0.02 
Disturbed area 0.004 

Permanently committed - 
Total land 0.02 

Water (millions of gal) 

Discharge to air - 
Discharged to water 
bodies 1.6 

Total water 1.6 0.2 (c) 

Fossil Fuel 

Elect. energy (MJ) 1.9E+6 
Equivalent coal (MT) 2.OE+2 

Effluents-Chemicals (MT) 

Atmospheric (e) 

Sulfur Oxides 7. 130. 280. 21 (f) 1.1 
Nitrogen Oxides 2. 35. 80. 12 15.4 
Hydrocarbons 0.02 0.4 0.8 0.7 1.5 
Carbon Monoxide 0.05 0.9 2. 23 9.4 
Particulates 2. 35. 80. 4.9 0.5 
Fluoride 0.006 (g) - - - - 
Ammonia 6.7 (g) - - - - 

Liquid 

Nitrate 
Ammonia 
Fluoride 

Sol ids 

Calcium fluoride 11. (h) 
Water treatment 
s 1 udge - 



Table D.4 (Continued) 

Fuel Fabr i ca t ion  

Urani um Diox ide Mixed Oxide Waste 
(Bl anket) (Core Fuel) Reprocessing Management(a) Transpor ta t ion Tota l  

E f f  1 uents - Radio log ica l  ( C i )  

Atmospheric 

U-235 8E- 7 
U-238 6E- 5 
Pu-236 - 
Pu-238 - 
Pu-239 - 
Pu-240 - 
Pu-241 - 
Pu-242 - 
Am-241 - 
H- 3 - 
C-14 - 
Kr-85 - 
1-129 - 
1-131 - 
Ru-103 - 
Ru-106 - 
Cs-134 - 
Cs-137 - 
P a r t i c u l a t e  FP - 
Radon and decay - 

products 

L i q u i d  

U-235 8E-5 
U-238 6E-3 

Thermal (MJ) 2.1E+5 (i) 

Upper value o f  range which depends upon geology chosen See Table 0.13. L i f e t ime  impacts prorated 
t o  annual requirements. 
- means no t  reported, o r  t he  s t a f f  be1 i eves these values would n e g l i g i b l e  by comparison be t o  o ther  releases 
repor ted  under waste management. For waste management t h i s  footnote appl ies t o  a l l  r ad i o l og i ca l  e f f l u e n t s  
except radon and decay products. 
Water consumed i n  r epos i t o r y  const ruct ion.  
92,000 ga l lons  o f  d iese l  f u e l  would be used i n  t ranspor t  
Based upon combustion o f  equiva lent  coal f o r  power generat ion o r  o f  f ue l  f o r  machinery. 
Chemical e f f l u e n t s  from waste management operat ions inc lude  estimates o f  releases from operat ion o f  
machinery dur ing  cons t ruc t ion  of the  r epos i t o r y  (see Table 0.11) and from the  burn ing o f  equiva lent  
coal  t o  produce the  e l e c t r i c a l  energy. 
Based on NRC 1977b. 
Calcuim f l u o r i d e  i s  i s o l a t e d  i n  s e t t l i n g  ponds from l i q u i d  e f f l u e n t .  
Based on heat load  o f  major con t r i bu to r s  (spent f ue l ,  b lanke t  and HLW). 



D.2.1.2 Core Fuel Assemblies 

There are c u r r e n t l y  no commercial ly operated f a c i l i t i e s  producing f u e l  
assemblies con ta in ing  mixed oxides (uranium diox ide-p lutonium diox ide) .  DOE 
proposes t h a t  t h e  Secure Automated Fab r i ca t i on  (SAF) l i n e  t o  be b u i l t  i n  t h e  
Fuel and M a t e r i a l s  Examination F a c i l i t y  (FMEF) on t h e  Hanford Reservat ion would 
be used f o r  making mixed-oxide f u e l  ma te r i a l s  and core f u e l  rods. The uranium 
d iox ide  i n  powder form would be received from the  commercial u ran iu~ l l  d i o x i d e  
f u e l  f a b r i c a t i o n  p l a n t  t h a t  produces the  b lanke t  assemblies. The p lutonium 
d iox ide  i n  powder form would be received from DOE s tockp i l es  o r  from plutonium 
conversion f a c i l i t i e s  a t  a reprocessing p l a n t .  The uranium and p lutonium ox ide  
powders would be blended, formed, and s i n t e r e d  i n t o  mixed-oxide p e l l e t s  f o r  core 
f u e l  i n  t h e  SAF l i n e .  The a x i a l  b l anke t  uranium d iox ide  p e l l e t s  would be 
inc luded i n  t h e  upper and lower segments o f  t he  core f u e l  rods i n  t he  SAF l i n e .  
A f t e r  t h e  core f u e l  rods are loaded, sealed, and e x t e r n a l l y  decontaminated they 
would be f a b r i c a t e d  i n t o  core f u e l  assemblies i n  t he  Fuels Development Laboratory 
(Bui 1 d ing  308), 1 ocated approximately 13 km from t h e  FMEF. 

DOE completed an environmental assessment o f  t he  FMEF (DOE 1980a), and i t  was 
supplemented t o  i nc lude  impacts r e s u l t i n g  from the  a d d i t i o n  o f  t he  SAF l i n e  
(DOE 1981b). Based on these assessments, DOE est imated resource requirements 
and e f f l u e n t  re leases r e l a t i n g  t o  mixed-oxide core rod  f a b r i c a t i o n  f o r  t he  
CRBRP. I n  Amendment X I V  o f  i t s  Environmental Report, DOE inc luded i t s  ana l ys i s  
i n  Table 5.7-1, which summarizes t h e  environmental considerat ions f o r  CRBR fue l  
cyc le.  The s t a f f  considers these data acceptable f o r  an environmental assess- 
ment since, i n  i t s  views, t he  q u a n t i t i e s  are overestimated, and the re fo re  
conservat ive, because (1) DOE used data r e l a t i n g  t o  t he  whole o f  FMEF, o f  which 
SAF l i n e  requirements and re leases are on l y  a p a r t ,  (2) comparisons w i t h  s ta f f  
assessments made f o r  GESMO (NRC 1976a) show'requirements and re leases pe r  t o n  
o f  mixed-oxide f u e l  s u b s t a n t i a l l y  lower than those i n  Amendment X I V .  The s t a f f  
a1 so f i nds acceptable DOE' s assessment o f  na tu ra l  resources uses and thermal 
re leases f o r  core f a b r i c a t i o n  as fo l lows:  

o land  use i s  i n s i g n i f i c a n t  s ince the SAF 1 i n e  and B u i l d i n g  308 are on 
e x i s t i n g  government p r o p e r t i e s  loca ted  i n  areas devoted t o  o the r  
a c t i v i t i e s ,  

o water use i s  2.OE+5 ga l  lons per  year (750 ga l  per  day a t  72% o v e r a l l  
t ime e f f i c i e n c y ) ,  

o thermal re leases are 1.OE+8 MJ/yr (9.5E+10 BTU/yr). I 

For i t s  assessment o f  r a d i o l o g i c a l  e f f l u e n t s  t he  s t a f f  took  a more r e a l -  
i s t i c  approach t o  es t ima t i ng  r a d i o a c t i v e  releases from the  SAF l i n e  by us ing  
the  throughput requ i red  i n  support  o f  t he  CRBRP as fo l l ows .  

The annual process throughput capabi 1 i t y  f o r  the  SAF 1 i ne would be 4 MTPu. 
The annual f u e l  requirement f o r  t he  CRBRP (see Figure D . 1 )  would be 0.889 MTPu. 
The s t a f f  assumed a nominal p l  utonium composit ion o f  p l  u ton i  um-240 content  o f  
12 wt%,  and aged approximately 2 years be fore  f a b r i c a t i o n  i n t o  core assemblies. 
During t h i s  per iod ,  plutonium-241 decays w i t h  a 14.7 year h a l f - l i f e  t o  
americium-241. The composit ion o f  t h e  p lutonium assumed by DOE i n  i t s  ca l cu la -  
t i o n s  was a nominal 20 w t %  plutonium-240, unaged. The i s o t o p i c  composit ion o f  



t he  feed p lutonium t o  t h e  SAF l i n e  p ro jec ted  by NRC and DOE i s  l i s t e d  i n  
Table D.5. 

Exhaust gases from t h e  SAF l i n e  would pass through a  se r ies  o f  t h ree  high- 
e f f i c i e n c y  p a r t i c u l a t e  absolute (HEPA) f i l t e r s .  HEPA fi 1 t e r s  a re  requ i red  t o  
have an e f f i c i e n c y  o f  a t  l e a s t  99.95% each (ERDA/RL 1976). Three HEPA f i l t e r s  
i n  ser ies  would the re fo re  have a  t h e o r e t i c a l  minimum o v e r a l l  e f f i c i e n c y  of 
removing a l l  b u t  1.25E-10 o f  p a r t i c u l a t e s  reaching t h e  f i l t e r  bank. The DOE 
assessment conserva t ive ly  used a  cleanup f a c t o r  o f  1.25E-8 (two orders lower 
than t h e o r e t i c a l ) ,  and t h e  s t a f f  f i n d s  t h i s  t o  be an acceptably conservat ive 
approach. 

The rad ionuc l ides  p ro jec ted  t o  be re leased annual ly  t o  t h e  atmosphere from the  
SAF l i n e  i n  support of t he  CRBRP f u e l  cyc le  are shown i n  Table D.6. The 
releases p r o j e c t e d  by DOE f o r  t h e  t o t a l  SAF l i n e  opera t ion  (DOE 1981b) have 
been adjusted downward by the  s t a f f  from the  f u l l  capac i ty  o f  4  MTPu/year t o  
the  0.889 MTPu annual throughput requ i red  f o r  CRBRP. 

Table D.5 I s o t o p i c  composit ion o f  feed t o  
SAF 1  i n e  

Assumed by Assumed by 
NRC s t a f f  , wt% DOE, wt% 

Radionucl ide (NRC 1982a) (DOE 1980a) 

Pu-236 6.1E-7 8.OE-6 
Pu-238 6.OE-2 5.OE-1 
Pu-239 8.6E+1 7.2E+1 
Pu-240 1.2E+1 2.OE+1 
Pu-241 1.7E+O 6.OE+O 
Pu-242 2.OE-1 1.5E+O 
Am- 241 3.5E-1 (not  repor ted)  

Table D.6 Annual releases o f  p lutonium from t h e  SAF 
l i n e  i n  support o f  the  CRBRP 

NRC s t a f f  DOE est imate 
Radionucl ide est imate (Ci/yr) (Ci /yr )*  
-- 

Pu-236 
Pu-238 
Pu-239 
Pu-240 
Pu-241 

, Pu-242 
Am- 241 

4.5E-10 
9.6E-7 
4.9E-7 
4.9E-7 
6.7E-5 
6.7E-10 
(no t  reported) 

"Adjusted t o  0.889 MTPu throughput. 



Based upon t h i s  ana lys is ,  t he  s t a f f  used the  h ighe r  values from Table D. 6 f o r  
each i so tope  i n  i t s  assessment (Table D.4). 

Using e s s e n t i a l l y  t h e  same bases, DOE ca l cu la ted  t h a t  re leases o f  uranium 
isotopes from t h e  SAF 1 i n e  process ing 6 MTU/yr (maximum capac i ty )  would be 
l . lE -10  Ci/yr. The s t a f f  cons iders t h i s  q u a n t i t y  t o  be a conservat ive est imate 
w i t h  regard t o  bo th  q u a n t i t y  and rad ionuc l  ides  o f  concern s ince  t he  DOE ca lcu la -  
t i o n  i s  based on na tu ra l  uranium. Depleted uranium t o  be used i n  the  CRBRP 
conta ins  o n l y  0.2 wt% uranium-235 (versus 0.72 wt% f o r  na tu ra l  uranium) and 
e s s e n t i a l l y  no uranium-234. Ad jus t i ng  f o r  these d i f f e rences  t h e  s t a f f  est imates 
annual uranium atmospheric re leases as 7.OE-13 C i  o f  uranium-235 and 5.4E-11 C i  
o f  u ran i  um-238. 

DOE conse rva t i ve l y  c a l c u l a t e d  doses from t h e  SAF l i n e  by a t t r i b u t i n g  a l l  re leases 
from t h e  FMEF t o  t h e  CRBRP core f a b r i c a t i o n .  Th is  c a l c u l a t i o n  i s  conserva t i ve  
(overest imated) i n  t h a t  o n l y  about 15 months SAF l i n e  opera t ion  i n  each 2-year 
p e r i o d  would be devoted t o  CRBRP f u e l  f a b r i c a t i o n .  Thus, an average annual dose 
a t t r i b u t a b l e  t o  u ran i  um re1 eases would be approx imate ly  65% o f  t h a t  a t t r i b u t e d  
t o  t h e  SAF l i n e  a t  f u l l  capac i ty ,  and the  annual dose a t t r i b u t a b l e  t o  p lu ton ium 
re leases would be rough ly  one- four th  o f  t h a t  a t t r i b u t e d  t o  t he  SAF l i n e  a t  f u l l  
capac i ty .  

Since t h e  core f u e l  rods would be sealed, welded, tes ted ,  and e x t e r n a l l y  decon- 
taminated a f t e r  f a b r i c a t i o n  a t  t h e  SAF l i n e  and p r i o r  t o  shipment t o  t h e  Fuels 
Development Laboratory (Bui 1 d i  ng 308), no re1  eases a re  expected from Bui l d i  ng 
308 due t o  t h e  assembly of CRBRP core assemblies. 

D. 2.1.3 Fuel Reprocessing 

Both core  and b lanke t  f u e l  assemblies would be removed from the  CRBRP t rans-  
po r ted  t o  t h e  reprocess ing p l a n t  and would be processed t o  separate uranium 
and p luton ium from each o t h e r  and from the  f i s s i o n  products  formed i n  the  f u e l  
d u r i n g  CRBRP operat ion.  Recovered uranium as a u rany l  n i t r a t e  s o l u t i o n  would 
be ca l c i ned  t o  uranium t r i o x i d e  and s to red  f o r  r ecyc le  o r  a l t e r n a t i v e  f u t u r e  
uses. Recovered p lu ton ium n i t r a t e  s o l u t i o n s  would be processed t o  produce 
p lu ton ium d iox ide ,  most of which may be used t o  produce replacement core f u e l  
rods a t  t h e  SAF l i n e  i n  t h e  FMEF. Any excess Pu would be s to red  f o r  f u t u r e  
use. 

D. 2 .1.3.1 Developmental Reprocessing P lan t  (DRP) 

As a bas is  f o r  eva lua t i ng  t h e  environmental impacts o f  t h e  reprocess ing s tep 
o f  t h e  CRBR f u e l  cyc le ,  DOE used t h e  proposed DRP which has been under develop- 
ment s ince  about 1977. This p l a n t  i s  s t i l l  i n  t he  fo rmat ive  stages and i s  
represented by p r e l  i m i  nary  des ign,  concepts (DOE 1981a). 

According t o  t h e  Conceptual Design Report (DOE, 1981a1, t h e  f a c i l i t y  would have 
a c a p a b i l i t y  o f  process ing 150 MTHM/yr (0.5 MTHM/day). The reference s i t e  f o r  
t h e  f a c i l i t y  would be near t h e  proposed s i t e  o f  t h e  CRBRP near Oak Ridge, 
Tennessee. DOE s ta tes  i n  Amendment X I V  t o  i t s  Environmental Report t h a t  re -  
process ing of LMFBR-type f u e l s  would be supplemented by reprocess ing o f  LWR 
f u e l s  i n  t h e  DRP. Since, however, t h e  major purpose o f  t h e  DRP i s  t h e  repro-  
cess ing o f  LMFBR fue l s ,  o f  which t h e  CRBR f u e l s  a re  t h e  o n l y  ones known t o  t h e  



s t a f f ,  f o r  t he  purposes o f  t h i s  supplement the  s t a f f  has a1 loca ted  the  t o t a l  
land  requirement f o r  the  DRP t o  t he  CRBR f u e l  cyc le.  N ine ty  acres (36 ha) are 
inc luded i n  t h e  reference s i t e .  The s t a f f  assumes t h a t  approximately 10 acres 
(4  ha) would be d i s tu rbed  by the  cons t ruc t i on  of f a c i l i t i e s ,  roads, park ing  l o t s ,  
e tc .  

However, consumable u t i l i t i e s  and serv ices have been a l l o c a t e d  on a bas is  
o f  p l a n t  throughput  o f  f u e l s  processed. For the  purposes o f  t h i s  supplement 
t o  t h e  environmental r epo r t ,  the  s t a f f  has charged about 8% (11.86 MTHM o f  
CRBRP spent fue ls ,  compared t o  150 MTHM/yr capac i ty  o f  t he  DRP) o f  t he  consum- 
ab le  u t i l i t y  and serv ices  requirements t o  t he  CRBR f u e l  cyc le.  

Normal power supply  t o  t he  DRP would be 20 MVA (equ i va len t  t o  5.2E+8 MJ pe r  
300-day yea r  a t  f u l l  power). Standby power supply o f  8000 kW would be 
provided. Emergency d i e s e l  o i l  s torage would be 30,000 ga l lons ,  t he  q u a n t i t y  
requ i red  f o r  seven days o f  un in te r rup ted  operat ion.  Process steam would be 
prov ided by two c o a l - f i r e d  b o i l e r s ,  each s i zed  t o  d e l i v e r  75,000 l b / h r  o f  
sa tu ra ted  steam a t  350 ps ig ,  and each consuming 3.5 tons/hr  o f  coal .  Normal 
c o o l i n g  water would be supp l ied  by us ing two o f  t h r e e  pumps, each r a t e d  a t  
14,500 gpm a t  1 5 0 - f t  head, d r i v e n  by 700-HP e l e c t r i c  motors. Other requ i re -  
ments would i nc lude  emergency c o o l i n g  water, deminera l ized water, s a n i t a r y  
water, compressed a i r ,  and inst rumentat ion.  Non-contaminated waste water t r e a t -  
ment would be 202,000 gpd o f  c o o l i n g  tower blowdown, 20,000 gpd o f  b o i l e r  blow- 
down, 7000 gpd o f  l abo ra to ry  drainage, and 10,000 gpd o f  regenerate/ r inse 
so lu t i ons .  Treatment o f  t h i s  waste would produce 25,000 gpd o f  sludges (equi-  
v a l e n t  t o  rough ly  10,000 MT o f  s o l i d s  pe r  year,  assuming the  f r a c t i o n  o f  s o l i d s  
i n  t h e  sludge i s  0.25) t o  be disposed o f f  s i t e  and 215,000 gpd (6.5E+7 ga l lons  
p e r  year  f o r  300-day-per-year operat ion)  f o r  d isposal  i n  an e f f l u e n t  pond. The 
s t a f f  assumes c o o l i n g  tower evaporat ion would be t w i c e  the  c o o l i n g  tower blow- 
down (1.2E+8 ga l  l ons  p e r  year).  

On t h e  bases i n d i c a t e d  above, annual water use i n  support  o f  reprocessing CRBR 
spent f u e l  would be 5 . 1  m i l l i o n  ga l lons  o f  water discharged t o  water bodies and 
9.6 m i l l i o n  ga l l ons  d ischarged t o  a i r .  E l e c t r i c a l  energy use would be 4.IE+7 MJ. 
Water t rea tment  sludge produced from processing CRBR f u e l s  would be about 
800 MT/yr. 

Independent data on the  rad ionuc l i de  content  o f  CRBRP spent f u e l  were developed 
by ORNL (NRC 1982a) us ing  t h e  ORIGENZ code ( C r o f f ,  1980). Major assumptions 
and parameters used by t h e  s t a f f  i n  the  development o f  data on rad ionuc l i de  
conten t  o f  spent f u e l ,  and comments comparing those da ta  w i t h  data used by DOE 
as repor ted  i n  Amendment X I V  o f  i t s  Environmental Report, f o l l ow :  

o Plutonium used i n  t he  core  f u e l  was assumed by t h e  s t a f f  t o  be nominal ly  
12% Pu-240. The NRC s t a f f  understands t h a t  12% Pu-240 i s  the  l i k e l y  can- 
d i d a t e  f o r  CRBRP f u e l .  DOE, however, assumed 20% Pu-240 i n  t he  ca l cu la -  
t i o n s  repo r ted  i n  i t s  Amendement X I V .  

o  The p lutonium was assumed by the  s t a f f  t o  be aged a t o t a l  o f  4  years a f t e r  
separa t ion  (2 years p r i o r  t o  core  f u e l  f a b r i c a t i o n  and another 2 years 
p r i o r  t o  charg ing t o  t he  CRBRP). Thus, americium-241 was present  i n  the  
new f u e l  as a decay product  o f  plutonium-241. 



o The uranium t o  be used w i t h  t h e  p lu ton ium i n  t h e  core and i n  t h e  b lanke t  
f u e l s  was assumed by t h e  s t a f f  t o  be enrichment t a i l s  w i t h  0.2% U-235. 
DOE assumed n a t u r a l  uranium w i t h  0.72% U-235 i n  i t s  c a l c u l a t i o n s .  

As a r e s u l t  o f  t he  d i f f e r i n g  assumptions on t h e  nuc l i de  d i s t r i b u t i o n  i n  t he  
f u e l s ,  t h e  contents  o f  spent f u e l  as c a l c u l a t e d  by ORNL d i f f e r  somewhat f rom 
t h e  DOE ca l cu la t i ons .  The r e s u l t s  a re  compared i n  Table D.7. Minor d i f f e r e n c e s  

Table D. 7 Comparison o f  CRBRP spent f u e l  data* 
contained r a d i o a c t i v i t y ,  Ci/yr 

Nucl i d e  NRC-ORIGEN2 DOE-Am. X I V ,  Table 5.7-3 

U-238 
Pu-236 
Pu-238 
Pu-239 
Pu- 240 
Pu-241 

Am-241 
Np-237 
Pa-234 
Cm-242 
Cm- 244 

* I50  days a f t e r  r e a c t o r  discharge. 



are noted i n  t h e  f i s s i o n  product  d i s t r i b u t i o n s .  Somewhat more s i g n i f i c a n t  
d i f f e rences  are noted i n  some o f  t h e  a c t i n i d e  components, p r i n c i p a l l y  because 
o f  t he  d i f f e r e n t  i s o t o p i c  composit ion o f  plutonium and o f  the  growth of 
americium-241. However on the  bas i s  o f  r a d i o a c t i v i t y ,  thermal power and 
i nges t i on  t o x i c i t y ,  CRBR spent f u e l  i s  very much l i k e  PWR spent f u e l  from 
di.scharge t o  about 100 years a f t e r  discharge and increases by about one order  
o f  magnitude i n  these p rope r t i es  a f t e r  t h a t  t ime (NRC 1982a). 

Assumptions used by ORNL (NRC 1982a) i n  c a l c u l a t i n g  the  rad ionuc l ide  content  
o f  h igh- leve l  waste (HLW) obtained as a r e s u l t  o f  reprocessing the  spent f u e l  
inc lude:  

o 0.5% o f  t he  uranium and p lutonium are n o t  recovered by reprocessing and 
are  l o s t  t o  t h e  HLW. 

o 0.05% o f  n o n - v o l a t i l e  f u e l  ma te r i a l  i s  re ta ined  w i t h  the  cladding. 

o 0.69% o f  t he  f u e l  assembly s t r u c t u r a l  mater ia l  i s  assumed t o  d i sso l ve  and 
go t o  t h e  HLW. 

o 0 . X  o f  t he  halogen elements and none o f  t he  noble gases, t r i t i u m ,  and 
carbon-14 i s  assumed t o  be i n  the  HLW. 

These assumptions are  cons is ten t  w i t h  those used by DOE i n  the  development o f  
HLW data repor ted  i n  Amendment X I V  o f  i t s  Environmental Report. 

Atmospheric re leases from the  DRP have been p ro jec ted  by the  s t a f f ,  us ing  data 
from the  ORIGENZ codes (NRC 1982a) and the  confinement f ac to rs  f o r  a l l  rad io -  
nucl ides proposed by DOE, except f o r  ruthenium isotopes. For t h e  ruthenium 
isotopes, t h e  s t a f f  chose t h e  more conservat ive re lease f a c t o r s  repor ted  by 
DOE i n  i t s  t echn ica l  support document f o r  t h e  management o f  commercial rad io -  
a c t i v e  wastes (DOE 1979). The r e s u l t s  o f  these est imates are  summarized i n  
Table 0.8 and inc luded i n  Table D.4 as Column 4. The s t a f f  be l ieves  t h a t  
t he  est imated releases repor ted  i n  the  l a s t  column o f  Table D.8 w i l l  be 
achievable by any o f  t h e  p o t e n t i a l  a l t e r n a t i v e s  f o r  t he  DRP t h a t  are discussed 
below. This  view i s  cons is ten t  w i t h  t h a t  expressed by DOE i n  Amendment X I V .  

The DRP o r  t h e  model FRP would conver t  l i q u i d  HLW t o  s o l i d s  such as b o r o s i l i c a t e  
glass. The s o l i d  HLW would be sealed i n  can i s te rs  and shipped t o  e i t h e r  storage 
o r  disposal . 

D. 2.1.3.2 A1 t e r n a t i v e  Reprocessing Plants 

DOE i s  cons ider ing  a l t e r n a t i v e s  t o  the  DRP f o r  reprocessing o f  the  f u e l .  One 
a l t e r n a t i v e  would be the  l i censed operat ion o f  such a f a c i l i t y  by p r i v a t e  
i ndus t r y  which would have t o  meet NRC requirements. Other a l t e r n a t i v e s  being 
considered a re  (1) t h e  m o d i f i c a t i o n  o f  e x i s t i n g  DOE reprocessing f a c i l i t i e s  a t  
Hanford o r  Savannah R iver  and (2) cons t ruc t i on  o f  new DOE f a c i l i t i e s .  I n  any 
instance, o f f s i  t e  environmental impacts ascr ibed t o  atmospheric releases from 
these a l t e r n a t i v e s  are  considered by t h e  s t a f f  t o  be enveloped by the  impacts 



Table D.8 Source term se lec t ion  f o r  dose ca l cu la t i on  reprocessing 
releases from CRBR fue l  cycle 

Source Term (Ci/yr) 

Nucl i de NRC-ORIGEN2 Basis(a) DOE-Amend. XIV NRC-Selected(b) (c) 
- - - - - - 

H-3 5.9E+03 5.5E+03 5.9E+03 
C-14 8.3 1.4E+01 1.4E+01 
Kr-85 5.1E+03 4.8E+03 5.1E+03 
Sr-89 2.OE-04 -- 2.OE-04 
Sr-90 6.3E-05 7.4E-05 7.4E-05 
Y-90 6.3E-05 - - 7.4E-05 
Y-91 3.6E-04 -- 3.6E-04 
Zr-95 7.6E-04 -- 7.6E-04 
Nb-95 1.4E-03 - - 1.4E-03 
Ru-103 2.9E-02 1.8E-03 2.9E-02 
Rh-1O3m 2.6E-02 -- 2.6E-02 
Ru-106 1.2E-01 7.1E-03 1.2E-01 
Rh-106 1.2E-01 -- 1.2E-01 
Sb-125 4.9E-05 - - 4.9E-05 
Te-125m 1.2E-05 -- 1.2E-05 
Te-127 2.4E-05 - - 2.4E-05 
Te-127m 2.4E-05 -- 2.4E-05 
1-129 3.7E-04 3.3E-04 3.7E-04 
1-131 3.9E-02 3.6E-02 3.9E-02 
CS-134 7.6E-05 5.6E-05 7.6E-05 
Cs-137 1.7E-04 1.6E-04 1.7E-05 
Ba-137m 1.6E-04 -- 1.6E- 04 
Ce-141 1.8E-04 - - 1.8E-04 
Ce-144 1.5E-03 -- 1.5E-03 
Pr-144 1.5E-03 -- 1.5E-03 
Pr-144m 1.8E-05 -- 1.8E-05 
Pm-147 4.1E-04 -- 4.1E-04 
Pm- 148111 1.9E-05 - - 1.9E-05 
Sm-151 6.4E-06 -- 6.4E-06 
Eu-154 5.2E-06 -- 5.2E-06 
Eu-155 2.5E-05 -- 2.5E-05 
U-232 3.9E-10 6.2E-11 3.9E-10 
U-234 3.1E-10 1.6E-09 1.6E-09 
U-235 7.OE-11 7.8E-11 7.8E-11 
U-236 1.9E-10 1.6E-10 1.9E-10 
U-237 8.4E-08 -- 8.4E- 08 
U-238 7.1E-09 7.4E-09 7.4E-09 
Pu-236 3.3E-09 1.5E-09 3.3E-09 
Pu-238 8.1E-06 8.5E-05 8.5E-05 
Pu-239 2.7E-05 2.1E-05 2.7E-05 

I Pu-240 1.7E-05 2.2E-05 2.2E-05 
Pu-241 8.5E-04 2.6E-03 2.6E-03 

I 

1 I Pu-242 5.2E-09 4.7E-08 4.7E-08 
Am-241 2.5E-06 2.1E-05 2.1E-05 
Am-242m 2.3E-07 - - 2.3E-07 

1 1  Cm-242 7.5E-05 5.4E-04 5.4E-04 
Cm-243 3.3E-08 - - / I  3.3E-08 
Cm- 244 1.4E-07 7.2E-07 7.2E-07 
Np-237 1.7E-10 2.1E-10 2.1E-10 
Pa-234 7.OE-10 7.4E-10 7.4E-10 

1 1  Th-228 2.4E- 11 1.2E-12 2.4E-11 
Th-231 7.OE-12 7.8E-12 7.8E-12 
Th-234 7.OE-10 7.4E-10 7.4E-10 

(a) These calculated source terms use the ORIGEN2, Basis (NRC 1982a) f o r  
isotope composition i n  spent fue l .  Amendment XIV (DOE 1982) confine- 
ment fac tors  were used except f o r  ruthenium (and t h e i r  daughters) fo r  
which the  release fac to r  o f  t h e  Data Sheet No. 25b o f  DOE/ET-0028 
(DOE 1979) was used since these release fac tors  appear t o  be more 
r e a l i s t i c  f o r  the near term and were more conservative, i .e.,  la rger .  

(b) The highest  source term from the  two approaches was chosen. The 
ORIGENZ data were used where there were none reported i n  Amendment XIV. 
This approach i s  the most conservative i n  t h a t  i t gives the  h ighest  
re1 eases, thereby bounding the  expected rou t ine  re1 eases. 

(c) Some i so top i c  values based on rad io log ica l  equ i l ib r ium values. 
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estimated f o r  the  DRP. I n  Amendment X I V  DOE provides the  phi losophy upon which 
the  DRP design i s  based. The s t a f f  understands t h a t  these design parameters 
would be app l i ed  t o  any of these DOE a l t e r n a t i v e s  i n  the  event t h a t  one i s  
se lected ins tead o f  t he  DRP f o r  reprocessing CRBRP fue l .  

The s t a f f  notes t h a t  n e i t h e r  t he  DRP nor the model reprocessing p lan ts  assumed 
by DOE f o r  reprocessing would release any l i q u i d  rad ioac t i ve  wastes t o  the  
environment. I f  the  a l t e r n a t i v e  o f  us ing  e x i s t i n g  DOE f a c i l i t i e s  were selected, 
both the  Hanford and Savannah River  p lan ts  re lease very low l e v e l s  o f  rad io -  
a c t i v i t y  i n  l i q u i d s  t o  the  environs (ERDA 1975b; ERDA 1977). The impacts o f  
a l l  releases from these p l a n t s ,  i n c l u d i n g  atmospheric releases and l i q u i d  
releases, have been very smal l  as i ndicated i n  t he  referenced documents. 
Accordingly,  and s ince the  rad ionuc l ide  throughput o f  CRBRP f u e l s  would be not  
more than approximately 25%* o f  t he  throughput f o r  processing o ther  f ue l s ,  
the  impact o f  l i q u i d  low- level  releases would be a f r a c t i o n  o f  these small 
re1 eases. 

Nei ther  t h e  Hanford nor t h e  Savannah River  reprocessing p lan ts  p resen t l y  have 
the c a p a b i l i t y  o f  s o l i d i f y i n g  a c i d i c  HLW. L i q u i d  HLW i s  neu t ra l i zed  t o  h igh  
pH and s tored i n  underground s tee l  tanks. Plans fo r  f i n a l  processing and 
disposal o f . t h e s e  wastes a t  Savannah River  inc lude conversion o f  t he  sludges 
conta in ing  f i s s i o n  products and ac t i n ides  t o  an immobile s o l i d  form i n  can is te rs  
f o r  d isposal  i n  a Federal repos i to ry .  A f t e r  t h e  rad ioac t i ve  cesium i s  removed, 
the  supernate conta in ing  s a l t s  would be disposed o f  as low- level  waste (LLW). 
The rad ioac t i ve  cesium might  be used as r a d i a t i o n  source o r  would be combined 
w i t h  the  sludge conta in ing  the  r e s t  o f  t h e  f i s s i o n  products and ac t in ides .  
Disposal o f  HLW a t  t he  Hanford f a c i l i t y  cou ld  be s i m i l a r ,  a l though o ther  a l t e r -  
nat ives are  being considered. I n  e i t h e r  case t h e  volume o f  HLW added t o  the  
e x i s t i n g  and p ro jec ted  waste systems from the  processing o f  CRBRP spent f u e l  
would be small. Thus the  environmental e f f e c t s  o f  CRBR HLW processing and 
handl ing a t  Hanford o r  Savannah River  P lan t  a re  no t  judged t o  be s i g n i f i c a n t l y  
d i f f e r e n t  from t h a t  f o r  t h e  DRP a l t e r n a t i v e .  

D. 2.2 Waste Management Impacts 

Sources o f  waste streams and impacts associated w i t h  storage and d isposal  o f  
rad ioac t i ve  wastes produced by the  CRBR f u e l  cyc le  are addressed and summarized 
i n  t h i s  sect ion.  

D. 2 .2.1 Waste Stream Sources 

Radioact ive wastes produced as a r e s u l t  o f  t h e  CRBR f u e l  cyc le  wohld inc lude 
those from the  b lanket  f u e l  f a b r i c a t i o n  p lan t ,  t h e  core f u e l  f a b r i c a t i o n  
f a c i l i t y ,  t h e  reac to r  p l a n t ,  and the  f u e l  reprocessing p lan t .  Estimated waste 
q u a n t i t i e s  produced by t h e  CRBR f u e l  cyc le  are presented i n  Table D.9. The 
cumulative waste q u a n t i t i e s  are based on a 30-year operat ing l i f e  o f  t h e  
proposed CRBRP and assume mate r ia l  f lows as o u t l i n e d  i n  F igure D.1.  

*Based, f o r  example, on t h e  annual discharge r a t e  from N reac to r  through 
the  Purex P l a n t  a t  Hanford (assumed by the  s t a f f  t o  be about 500 MTU/yr 
i r r a d i a t e d  t o  approximately 2000 MWd/MTU), compared t o  the  discharge r a t e  
and i r r a d i a t i o n  l e v e l  o f  t he  CRBRP f u e l s .  



Table D.9 Radioactive wastes from the  CRBR fue l  cyc le  (a) 

A c t i v i t y  
Avg. Ann. Vol. Cum. Vol. Cumulative Concentration 

Faci 1 i t y  Waste Type Waste Form Waste Container (Cubic Meters) (Cubic Meters) Containers (Ci/m3) 

Blanket Fuel 
f a b r i c a t i o n  p l a n t  

LLW (U) Cal c i  um 
f 1 u o r i  de 

Bulk 

Core f ue l  
f ab r i ca t i on  p l a n t  

TRU (U, Pu, TRU) Sol id ,  
compacted 

55-gal l on  drums 3900 (d) 

CRBRP p l a n t  LLW Sol id ,  
concrete 
Sol id ,  
concrete 

55-gallon drums 

55-gallon drums Evaporator bottoms, 
derived from me ta l l i c  
sodium treatment 
Sol ids con ta in ing  
sodium compounds 

Sol id ,  
Concrete 

55-gal l o n  drums 

Fuel reprocessing 
p l a n t  

a3 

LLW (FP, AP) (f) 
TRU (FP, TRU) (f) 
Metal scrap (TRU) 
HLW (FP, AP, TRU) (f) 
Kr-85 
1-129 (barium iodate) 

Concrete 
Concrete 
Metal 
Glass 
Metal 
Concrete 

55-gallon drums 
55-gal 1 on drums 
10" DxlO1 H canis ters 
12" DxlO1 H canis ters 
9" Dx65" H canis ters 

55-gal l o n  drums 

(a) Based on ER Amendment X I V  (DOE 1982). 
(b) Assuming a bulk, s e t t l e d  densi ty  o f  about 2 g/cubic centimeter f o r  calcium f luor ide .  
(c) Not appl icable.  
(d) This  130 cubic meters could be reduced t o  30 cubic meters by compaction, f o r  a cumulative volume o f  900 cubic meters. 
( e l  Includes volume o f  overpack. Volume of glass i s  1.1 cubic meters annual ly f o r  a cumulative volume o f  33 cubic meters o f  glass 
( f)  FP - f i s s i o n  products; AP-act ivat ion products. 



D.2.2.1.1 Blanket  Fuel Fab r i ca t i on  P lan t  

conversion of depleted UF6 t o  U02 fo r  t he  CRBRP b lanket  i s  planned t o  be 
performed a t  t he  b lanket  f u e l  f a b r i c a t i o n  f a c i l i t y .  During UF6 conversion, 
calcium f l u o r i d e  (CaF2) would be formed a t  a r a t e  o f  11 MT (5.5 cubic meters) 
per year  (1 MT CaF2/MTU). This  low l e v e l  waste, con ta in ing  about 0.01 micro- 
cur ies  per  gram of uranium would be disposed o f  a t  the  b lanket  f u e l  f a b r i c a t i o n  
fac i  1 i t y  i n  bu l  k form. 

D. 2.2.1.2 Core Fuel Fab r i ca t i on  Faci 1 i t y  

Core f u e l  f o r  the  CRBRP i s  expected t o  be produced i n  the  SAF l i n e  which i s  
proposed as p a r t  o f  the FMEF. Approximately 65% o f  t he  SAF l i n e  capac i ty  would 
be requ i red  annual ly  t o  f a b r i c a t e  CRBRP core f u e l .  This  would r e s u l t  i n  roughly 
130 m3 o f  TRU waste (64 C i / m 3 )  beiug generated annual ly  from product ion o f  CRBRP 
fuel .  These wastes would be compacted, packed i n  approximately 145 55-gal lon 
drums and s tored i n  a r e t r i e v a b l e  mode f o r  a maximum o f  20 years a t  t he  Hanford 
Reservation. These TRU wastes would be l ess  than 3% o f  t h e  TRU waste a l ready 
a t  the  Hanford f a c i l i t y  and should have an i n s i g n i f i c a n t  incremental environ- 
mental impact. Eventual ly  DOE an t i c i pa tes  d isposing o f  these TRU wastes i n  a 
Federal repos i to ry .  

D.2.2.1.3 C l inch  River  Breeder Reactor P lan t  

The CRBRP would generate LLW, m e t a l l i c  sodium, and sodium bear ing s o l i d s  i n  
the  course o f  producing e l e c t r i c a l  energy. LLW would be generated a t  a r a t e  
o f  67 m3 pe r  year,  sodium bear ing so l  i d s  a t  2 1  m3 per  year,  and metal 1 i c  sodium 
a t  0.4 m3 per  year. This  would r e s u l t  i n  t he  generat ion o f  approximately 425 
55-gal lon drums annual ly a t  the  CRBRP, o f  which about 321 would conta in  LLW, 
about 100 would conta in  t r e a t e d  sodium bear ing so l i ds ,  and t h e  r e s t  would con- 
t a i n  unreac t ive  sodium compounds converted from two drums o f  m e t a l l i c  sodium. 
The LLW conta in ing  < 100 C i / m 3  f i s s i o n  and a c t i v a t i o n  products would be packed 
i n  55-gal lon drums and disposed o f  a t  a commercial b u r i a l  s i t e .  M e t a l l i c  sodium 
waste and sodium-bearing s o l i d s  would be s to red on s i t e  u n t i l  they can be 
t rea ted  t o  conver t  sodium t o  unreac t ive  forms such as ox ide o r  n i t r a t e .  I t  i s  
assumed t h a t  t he  unreact ive forms would be s o l i d i f i e d  and/or packaged f o r  shipment 
t o  and disposal i n  a commercial shal low-land b u r i a l  s i t e .  The m e t a l l i c  sodium 
be would converted t o  aqueous n i t r a t e  and concentrated by evaporat ion. The 
evaporator bottoms w i l l  be s o l i d i f i e d  and shipped t o  a commercial shal low-land 
b u r i a l  s i t e .  

D. 2.2.1.4. Fuel Reprocess-i ng P lan t  

Several types o f  wastes would be generated by the  f u e l  reprocessing p l a n t  which 
supports t he  CRBR fuel cyc le.  LLW, conta in ing  shor t -1 i ved  f i s s i o n  and ac t i va -  
t i o n  products a t  a t o t a l  a c t i v i t y  l e v e l  o f  approximately 10 c i / m 3  w i l l  be 
generated a t  a r a t e  of 25 m3 annual ly .  This  waste would be f i x e d  i n  concrete 
and packaged i n  120 55-gal l o n  drums f o r  disposal i n  a commercial shal low-land 
b u r i a l  ground. 

Approximately 10 m3 o f  t ransuran ic  wastes would be produced per  year. These 
wastes conta in ing  f i s s i o n  products and TRU would range from l o 3  C i / m 3  t o  
106ci/m3 i n  t o t a l  a c t i v i t y .  These wastes would be f i x e d  i n  concrete, packaged 
i n  50 55-ga l l  on drums and eventua l ly  disposed o f  i n  a Federal repos i to ry .  



Approximately 14 m3 o f  metal scrap having a t o t a l  a c t i v i t y  o f  about 4 x  l o 5  
C i / m 3  would be generated each year .  'The metal scrap from disassembly o f  f u e l ,  
b lanke t ,  and s h i e l d  assemblies and c o n t r o l  rods would be p a r t i a l l y  compacted 
and packaged i n  25.4-cm (10- in . )  diameter by 3.1-m ( 1 0 - f t )  h i gh  can i s te rs .  One 
hundred and two c a n i s t e r s  would be used annual ly .  F i n a l  d isposa l  would be i n  
a Federal r epos i t o r y .  

Approximately 1 m3 o f  s o l i d i f i e d  HLW (3.3 m3 w i t h  overpacks) con ta in i ng  1.5 x  10' 
C i / m 3  o f  f i s s i o n  products  and t r aces  o f  f u e l  would be produced p e r  year .  The 
HLW would be f i x e d  i n  a low leach r a t e  m a t r i x  and packaged i n  s i x  30.5-cm (12 i n . )  
diameter 3.1-m (10 f t) h igh  c a n i s t e r s  and even tua l l y  t r anspo r ted  t o  a Federal 
r e p o s i t o r y  f o r  d isposa l .  

Some Kr-85 would be captured d u r i n g  reprocess ing and, us ing  a s p u t t e r i n g  process, 
t he  Kr-85 would be implanted i n  a metal ma t r i x .  Th is  m a t e r i a l ,  w i t h  a s p e c i f i c  
a c t i v i t y  o f  3.4 x  l o 6  C i / m 3 ,  would be loaded i n t o  a 22.9 cm (9- in)-diameter by 
165-cm (65- in . )  h i g h  c a n i s t e r .  One o f  these can i s te rs  would be requ i red  f o r  
every 28 years o f  CRBRP operat ion.  These c a n i s t e r s  a re  assumed t o  be disposed 
o f  i n  shal low d r y  w e l l s  a t  a  Federal r epos i t o r y .  

Iodine-129, as bar ium ioda te  ( s p e c i f i c  a c t i v i t y  o f  1 .4 x  l o 2  C i / m 3 ) ,  would be 
f i x e d  i n  concrete and p laced i n  55-gal lon drums. Roughly one drum would be 
generated du r i ng  20 years o f  CRBRP operat ion.  Th is  m a t e r i a l  i s  assumed t o  be 
shipped e v e n t u a l l y  t o  a Federal r e p o s i t o r y  f o r  d isposa l .  

0.2.2.2 Storage Impacts 

Transuranic waste would be s to red  f o r  a  p e r i o d  o f  t ime p r i o r  t o  d isposa l .  
Approximately 6000 55-ga l lon  drums and 3000 can i s te rs  o f  metal scrap would be 
generated as a r e s u l t  o f  t h e  30-year CRBR f u e l  c y c l e  operat ion.  It i s  assumed 
t h a t  the  drums would be s to red  r e t r i e v a b l y  i n  t renches and stacked 12 deep by 
12 across and 4 h igh  (Rockwell 1982). Using t h e  Rockwell c o n f i g u r a t i o n  f o r  
t h e  drums, and assuming an equ i va len t  requirement f o r  t he  camisters,  t h e  t o t a l  
l and  area requ i red  f o r  TRU waste s torage i s  est imated a t  0.4 ha (1 acre). Th i s  
l and  i s  considered tempora r i l y  committed s ince,  a f t e r  t h e  20 years  of storage, 
t he  waste cou ld  be t r a n s f e r r r e d  t o  a Federal r e p o s i t o r y  and t h e  s torage s i t e  
cou ld  be decommissioned and made a v a i l a b l e  f o r  o the r  purposes. 

D. 2.2.3 B u r i a l  Ground Impacts 

LLW from bo th  t h e  f u e l  reprocess ing p l a n t  and the  CRBRP would be disposed o f  
a t  a  commercial ground. I t  i s  assumed t h a t  even tua l l y  the  r e a c t i v e  sodium 
components would be conver ted t o  an unreac t i ve  form, and t h a t  these wastes 
would a l s o  be disposed by b u r i a l .  Three types o f  impacts were i d e n t i f i e d  a t  
t he  b u r i a l  s i t e :  commitment o f  land, consumption o f  f u e l ,  and long- term rad io -  
1  og i ca l  popu la t i on  exposure. 

Over t he  30-year p e r i o d  f o r  t h e  CRBR f u e l  cyc le ,  approx imate ly  17,000 55-ga l lon  
drums (3500 m3) would r e q u i r e  b u r i a l .  As perspec t i ve ,  a  t y p i c a l  d isposa l  t r e n c h  
(NRC 1981a) has a capac i t y  o f  17,000 m3. Thus, f o r  i t s  1  i f e t i m e  the  CRBRP would 
r e q u i r e  about one f i f t h  o f  a  t y p i c a l  LLW d isposa l  t rench.  Cu r ren t l y ,  2  m i l l i o n  m3 



of space i s  est imated t o  be a v a i l a b l e  i n  e x i s t i n g  LLW disposal  s i t e s  (EG&G 
1980). Thus, t he  LLW from the  CRBRP f u e l  cyc le ,  which i s  s i m i l a r  t o  o ther  
commercial LLW, represents 0.2% of t he  cu r ren t  LLW disposal  capaci ty .  

Based on t h e  reference b u r i a l  ground (NRC 1981a), i t  i s  est imated t h a t  0 .1  ha 
(0.25 acres) of t rench area w i l l  be necessary t o  dispose o f  CRBRP low- level  
wastes. I f  support areas a t  t he  b u r i a l  ground are a l so  a l l o c a t e d  t o  t h e  CRBR 
fuel c y c l e  based on the  r a t i o  of CRBRP wastes t o  the  b u r i a l  ground capaci ty ,  
then an a d d i t i o n a l  0 . 1  ha (0.25 acres) w i l l  be considered committed. The t o t a l  
b u r i a l  ground area committed as a r e s u l t  o f  t h e  disposal o f  LLW wastes from 
the  CRBR f u e l  cyc le  w i l l  then be approximately 0.2 ha (0.5 acres). Th is  land 
i s  considered permanently committed. 

Fuel consumption requirements were developed based on parameters i n  NRC 1981a. 
Estimates of fue l  use were made f o r  b u r i a l  ground const ruc t ion ,  waste loading,  
and post-operat ional  monitor ing. The f u e l  requirements f o r  t h e  reference b u r i a l  
ground (described i n  NRC 1981a) were prora ted  t o  t h a t  p o r t i o n  o f  t h e  s i t e  which 
would be occupied by CRBRP LLW wastes. The f u e l  requirement f o r  t he  l i f e  o f  t he  
CRBRP i s  est imated a t  approximately 10 m3 (2700 gal lons) .  

Long-term r a d i o l o g i c a l  exposures from rad ioac t i ve  waste d isposal  are discussed 
i n  Sect ion D.2.4.4. 

D. 2.2.4 Repository Impacts 

It i s  assumed t h a t  TRU waste from t h e  core f u e l  f a b r i c a t i o n  p l a n t  and a l l  non- 
LLW from t h e  f u e l  reprocessing p l a n t  would be disposed o f  i n  a Federal reposi -  
t o ry .  Impacts from a repos i to ry  can be grouped i n t o  th ree  general areas: 
r a d i o l o g i c a l  re1eases;non-radiological e f f l u e n t s ,  and resource requirements. 

Radio logical  releases i n  the  near term are associated w i t h  cons t ruc t i on  o f  t h e  
repos i to ry  and cons i s t  o f  increased releases o f  n a t u r a l l y  occur r ing  radon and 
i t s  decay products a t  the  cons t ruc t i on  s i t e .  For t he  longer term, DOE s ta tes  
t h a t  t he  Federal repos i to ry  i s  t o  be designed such t h a t  there  w i l l  be reasonable 
assurance t h a t  wastes w i l l  be i s o l a t e d  from t h e  accessib le environment f o r  a 
per iod  o f  a t  l e a s t  10,000 years w i t h  no p r e d i c t i o n  o f  s i g n i f i c a n t  decreases i n  
i s o l a t i o n  beyond t h a t  t ime (DOE 1 9 8 0 ~ ) .  

DOE has pro jec ted  Federal repos i to ry  c h a r a c t e r i s t i c s  f o r  t h e  disposal o f  LWR 
fuel  and/or h igh  l e v e l  wastes f o r  f ou r  geologic media (DOE 1980b). This  i n f o r -  
mation i s  used i n  some po r t i ons  o f  t h e  f o l l o w i n g  NRC review. A q u a l i t a t i v e  
comparison between LWR HLW and CRBR HLW t o  be disposed o f  i n  a r e p o s i t o r y  (DOE 
1979) r e s u l t s  i n  the f o l l o w i n g  f i nd ings :  

The expected generat ion r a t e  per  GWe-yr o f  HLW f o r  LWRs (DOE 1979) i s  
approximately equ iva len t  t o  t h a t  p red i c ted  f o r  the  CRBR f u e l  cyc le  on a 
volumetr ic  basis.  

The i s o t o p i c  composit ion o f  CRBR HLW (NRC 1982a) i s  s i m i l a r  t o  t h a t  o f  
LWR HLW (DOE 1980b), as shown i n  Table D . l O .  While some o f  t he  p lutonium 
isotopes from the  CRBR f u e l  cyc le  have a h igher  a c t i v i t y  l e v e l ,  these 
c o n s t i t u t e  a small f r a c t i o n  o f  t h e  e n t i r e  HLW inventory .  



Table D.10 Comparison o f  h igh- leve l  
waste from CRBRP w i t h  
high- 1  eve1 waste from LWRs 

Curi  es/MTHM 

Radionuclide CRBR LWR* 

H- 3  
Sr-90 
Ru-103 
Ru-106 
Cs-134 
Cs-137 
Ce-144 
U-234 
U- 236 
Np-237 
Pu-238 
Pu-239 
Pu-240 
Pu-241 
Pu-242 
Am- 241 
Cm-242 
Cm-244 
Tota l  

*From Reference DOE 1980b, Tables 
3.3.9 and 3.3.14, a t  about 1.5 years 
a f t e r  reac to r  discharge. 

The r a d i o a c t i v i t y ,  thermal power and i nges t i on  t o x i c i t y  f o r  CRBR HLW and 
PWR HLW are e s s e n t i a l l y  s i m i l a r  f o r  t h e i r  e n t i r e  decay l i f e t i m e s  (NRC 1982a). 

The s t a f f  concludes from t h i s  comparison t h a t  the  LWR assessment (DOE 1980b) 
provides a  q u a l i t a t i v e  measure o f  the  impact o f  CRBR HLW i n  a  Federal repos i to ry .  
This conclusion i s  cons is ten t  w i t h  t h a t  repor ted by DOE i n  ER Amendment X I V .  

The t o t a l  repos i to ry  disposal requirements of the  CRBR f u e l  cyc le  over i t s  
p ro jec ted  1  i fe t ime (approximately 30 years) inc lude approximately 100 m3 
o f  HLW i n  overpacked conta iners and 4600 m3 o f  TRU waste ( i nc lud ing  metal 
scrap from the  f u e l  reprocessing p l a n t ) .  Impacts from the  disposal o f  CRBR 
wastes were est imated by p r o r a t i n g  the  disposal impacts out1 ined i n  DOE 
(1980b) t o  t h a t  p o r t i o n  o f  t he  reference repos i to r i es  i n  candidate geologic 
media ( s a l t ,  g ran i te ,  shale, o r  basa l t )  which would be a l l oca ted  t o  CRBR waste. 
On the  basis  o f  t he  equ iva len t  area requ i red  t o  dispose o f  t he  can is te rs  sent 
t o  a  repos i to ry  from the  CRBR f u e l  cyc le  6000 55-gal lon drums o f  TRU, 3000 
can is te rs  o f  metal scrap TRU, and 180 can is te rs  o f  HLW, n o t  more than 1/100th 
o f  a  reference repos i to ry  (DOE 1979) would be occupied by wastes from the  CRBR 



fuel cycle. As discussed in more detail in Section D.2.4.4, releases of radio- 
active materials from a repository would be limited to generic values specified 
in the environmental radiation protection standards currently being developed 
by the U.S. Environmental Protection Agency. While these standards have not 
yet been pub1 ished, they are expected to 1 imit total repository impacts to 
levels which are smaller than the impacts from natural radiation sources, 
unmined uranium ore, or the balance of the uranium fuel cycle. The impacts 
attributable to the CRBRP wastes are projected to be less than 1/100th of the 
total impacts of a high-level waste repository, and therefore would be insig- 
nificant compared to natural sources of radiation. 

In the case of waste disposal in a geologic repository, construction of the 
repository would involve extractions of rock in a manner comparable to other 
underground mining operations. In the process of mining, release to the atmos- 
phere of naturally occurring radionuclides from the rock would be increased. 
This increased release of radionuclides can be typified by the release of radon 
and its decay products from the mine. It is estimated that for CRBR these 
releases would range from about 6 x Ci/yr from a repository in salt to 
about 0.5 Ci/yr from a repository in granite (1/100th of values reported in DOE 
1980). The resulting 70-year dose to the regional populations in the vicinity 
of the repository would range from about 7 x person-rem for a repository in 
salt to about 1 person-rem for a repository in granite. For perspective the same 
population would annually receive about 1.4 x lo7 person-rem from other naturally 
occurri ng sources. 

Nonradiological effluents released from repository construction and operation 
result from generation of dust and effluents from machinery and are presented 
in Table D.ll. These projected releases would not exceed Federal Air Quality 
Standards, as out1 ined in 40 CFR 50, at the repository boundary (1.6 km from 
the point of emission). These quantities are developed from emission factors 
and estimates of fuel requirements (OW1 1978; URS 1977). 

Table D.ll Annual release of nonradiological effluents from 
repository construction and operation attributable 
to CRBR fuel cycle wastes* 

Geological medi um 

Eff 1 uent (MTJ Salt 
- 

Sul fur oxides 21 
Nitrogen oxides 11 
Hydrocarbons 0.52 
Carbon monoxide 13 
Particulates 4.9 

Heat (MJ) 2.5E+5 

Granite Shale Basalt 

2 1 14 19 
12 9.4 11 
0.65 0.42 0.57 
23 13 21 
4.9 3.3 4.5 

*Construction and operati on periods vary with geologic media; 
values shown are largest annual releases. 



I For purposes of p r o v i d i n g  perspec t i ve  on such e f f l u e n t s ,  annual emissions from 
o i l - b u r n i n g  space heaters  i n  a  town o f  about 30,000 a re  es t imated  t o  be 11 MT 
o f  CO, 6 MT of hydrocarbons, 27 MT of n i t r o g e n  oxide, 300 MT o f  s u l f u r  ox ides,  
and 23 MT of p a r t i c u l a t e s .  I n  a l l  cases these e f f l u e n t s  a re  i n  t h e  range o f  
o r  g rea te r  than  the  r e p o s i t o r y  releases. 

Thus, t he  s t a f f  judges t h a t  t h e  non- rad io log ica l  impacts from t h e  c o n s t r u c t i o n  
and opera t ion  o f  a  r e p o s i t o r y  i n  support  o f  t h e  CRBR f u e l  c y c l e  a re  i n s i g n i f i -  
can t  when compared t o  e f f l u e n t s  from o the r  r o u t i n e  type  a c t i v i t i e s .  

Annual resource requirements associated w i t h  CRBR f u e l  c y c l e  wastes a t  a  
geo log ica l  r e p o s i t o r y  a re  g iven  i n  Table 0.12. 

Table D.12 Annual resource requirements f o r  CRBR f u e l  
c y c l e  waste d isposal  i n  a  repos i t o r y *  

Geologica l  medium 

Resource Requirement S a l t  G ran i t e  Shale B a s a l t  

Land (ha) 

Temporary 
Permanent 

To ta l  

Water ( m i l l i o n s  o f  g a l )  

Fuel 

E l e c t r i c i t y  (MJ) 
D iese l  f u e l  (m3) 
Coal (MT) 

Ma te r i a l  s  

Concrete (m3) 
Steel  (MT) 
Steam (MT) 

S ta f f i ng  (person-yr) 

*Annual requirements vary between cons t ruc t i on  and operat ion;  values 
shown a re  t he  l a r g e s t  annual requirements. 

For perspect ive,  t h e  approximate annual U.S. p roduc t ion  o f  some o f  t h e  resources 
i d e n t i f i e d  i n  Table D.12 i s  shown below. Manpower i s  t h a t  expended i n  t h e  
cons t ruc t i on  and min ing i n d u s t r i e s  (DOE 1980b). 



Annual U. S. 
Resource p roduc t ion  o r  use 

Concrete, m3 7E+7 
S tee l  MT :LE+8 
E l e c t r i c i t y  MJ 7.2E+12 
D iese l  f u e l ,  4E+8 
S t a f f i n g ,  person-years 4E+6 

Thus, t h e  resource requirements f o r  t he  CRBRP c o n t r i b u t i o n  t o  a r e p o s i t o r y  a re  
small i n  comparison w i t h  t he  annual U.S.  p roduc t ion  o r  use o f  such resources 
f o r  o t h e r  purposes, i. e. , i n  t h e  range o f  0.0001 t o  0.01%. 

The l i f e t i m e  l and  requirements a re  based on CRBR wastes r e q u i r i n g  about 1% o f  
bo th  t h e  area occupied by sur face  f a c i l i t i e s  and t he  area underneath excess 
rock  s torage p i l e s  a t  t he  r e p o s i t o r i e s .  The l and  occupied by sur face  f a c i l i t i e s  
(1.8 ha f o r  s a l t  and shale and 2.2 ha f o r  g r a n i t e  and b a s a l t )  c o u l d  be con- 
s idered  t e m p o r a r i l y  committed because a f t e r  t h e  r e p o s i t o r y  i s  decommissioned 
and any pos t - c l osu re  mon i t o r i ng  a c t i v i t y  i s  completed, t h e  sur face  l a n d  c o u l d  
be used f o r  o t h e r  purposes. However, l and  unde r l y i ng  t h e  excess r o c k  s to rage  
p i l e  (0.7 ha f o r  s a l t ,  0.5 ha f o r  shale,  and 1.2 ha f o r  g r a n i t e  and b a s a l t )  
would be cons idered permanently committed. 

D. 2.2.5 Summary o f  Ove ra l l  Waste Management Environmental Considerat ions 

Annual waste management environmental  cons idera t ions  assoc ia ted  w i t h  t h e  CRBR 
f u e l  c y c l e  f o r  LLW, TRU waste, and HLW a r e  presented i n  Table D.13. The range 
i n  impacts r e f l e c t s  d i f f e r e n c e s  which migh t  be observed depending upon whether 
t h e  Federal  r e p o s i t o r y  i s  i n  s a l t ,  g r a n i t e ,  shale,  o r  b a s a l t .  I n  t h e  s t a f f ' s  
es t ima t i on ,  CRBR waste management requirements do n o t  c o n s t i t u t e  a s i g n i f i c a n t  
environmental  impact. I n  a l l  cases ( i . e . ,  storage, b u r i a l  ground, r e p o s i t o r y ) ,  
t he  r e l a t i v e l y  smal l  amount o f  wastes from t h e  CRBR f u e l  c y c l e  t h a t  would be 
s to red  and/or disposed o f  a t  f a c i l i t i e s  be ing  planned f o r  o the r  nuc lear  r equ i re -  
ments would c o n s t i t u t e  a very  smal l  increment t o  those f a c i l i t i e s '  o t h e r  needs. 
Thus, t h e  c o n t r i b u t i o n  o f  CRBR f u e l  c y c l e  wastes would be minor by comparison 
t o  t h e  t o t a l  waste management a c t i v i t i e s  occu r r i ng  a t  these f a c i l i t i e s .  



Table D.13 Annual waste management env i ronmenta l  
cons ide ra t i ons  f rom t h e  CRBR f u e l  c y c l e  

E f f e c t  Range (a) 

Land (ha) (b) 

Temporar i ly  committed (ha) 
Permanently commi t t e d  (ha) 

To ta l  

Water ( m i l l i o n s  o f  g a l )  

Fuel 

E l e c t r i c i t y  (MJ) 
Coal (MT) 

Ef f luents-Chemica l  (MT) 

Su 1  f u r  ox ides 
N i t r ogen  ox ides 
Hydrocarbons 
Carbon monoxide 
P a r t i c u l a t e s  

E f f l  uen ts -Rad io log ica l  ( C i  ) 

Radon and decay p roduc t  
Other  r ad ionuc l i des  

Thermal (MJ) 

(a) Values shown a r e  t h e  range over  geo log ic  media and t h e  
per iods  o f  r e p o s i t o r y  c o n s t r u c t i o n  and opera t ion .  

(b) Land commitments i n c l u d e  t h a t  r e q u i r e d  f o r  s to rage  o f  
TRU wastes a t  Hanford and f o r  LLW b u r i a l ,  and l a n d  
assoc ia ted  w i t h  t h e  r e p o s i t o r y .  

(c )  The s t a f f  be l i eves  these va lues t o  be n e g l i g i b l e  by 
comparison w i t h  s i m i l a r  e f f e c t s  f rom o t h e r  f u e l  c y c l e  
s teps . 

D.2.3 T ranspo r t a t i on  Impacts 

Opera t ion  o f  t h e  CRBRP would r e q u i r e  t h e  t r a n s p o r t a t i o n  o f  a  v a r i e t y  o f  r a d i o -  
a c t i v e  m a t e r i a l s  between t h e  power p l a n t  and t h e  suppo r t i ng  f u e l  c y c l e  
f a c i l i t i e s .  A l though t h e  exac t  l o c a t i o n  o f  some o f  t h e  suppo r t i ng  f a c i l i t i e s  
i s  n o t  y e t  known, i t i s  a n t i c i p a t e d  t h a t  t hey  would be s i t u a t e d  i n  d i f f e r e n t  
p a r t s  o f  t h e  coun t ry .  I n  terms o f  p o t e n t i a l  environmental  impacts,  i t  thus  
becomes impor tan t  t o  q u a n t i f y  t h e  many t r a n s p o r t a t i o n  s teps r e q u i r e d  t o  
suppor t  t h e  CRBRP. 

Rad ioac t i ve  m a t e r i a l s  t r anspo r t ed  i n  t h e  CRBRfuel  c y c l e  i n v o l v e  a  v a r i e t y  o f  
phys i ca l  and chemical forms, b u t  b a s i c a l l y  can be d i v i d e d  i n t o  t h r e e  ca tego r i es :  
f r e s h  f u e l  m a t e r i a l s  and assemblies, i r r a d i a t e d  m a t e r i a l s ,  and r a d i o a c t i v e  



Table D.14 Summary o f  f u e l  mater ia ls  and'quant i t ies shipped f o r  the CRBR 
equ i l  i b r i  um annual f ue l  cyc le  

Quan t i t y  Quan t i t y  Heat Estimated Avg.No Est .Avg.  
Shipped Shipped Per Generati on A c t i v i t y  o f  Shipping 

Mode o f  Per Year(a) Shipment(a) Rate Per Per Shipment Shipments Distance Shipment 
Type o f  Shipment Transport (kg) (kg) Shipment (W) ( C i  PerYear  (km) Dest inat ion(b) 

Urani um hexaf 1 u o r i  de 
Uranium d iox ide  
Plutonium d iox ide  
Fresh Core Rods 
Fresh Core Assembly 
Fresh Blanket Assembly 

Spent Core Assembly 
Spent Blanket  Assembly 
Radial Sh ie ld  and 

Fg 
v Control Rod Assembly 

Truck 
Truck 
Truck 
Truck 
Truck 
Truck 

Rai 1 
Rai 1 

Rai 1 

Fresh Fuel Mater ia l  

I r r a d i a t e d  Mater ia l  

2.OE+4 4.8E+6 
5.4E+3 (c) 1.4E+6 (c) 

BFP 
FMEF 
FMEF 
FDL 
CRBRP 
CRBRP 

DRP 
DRP 

DRP 

(a) Q u a n t i t i e s  o f  mater ia ls  shipped are given i n  kilograms o f  heavy metal. 
(b) BFP: Blanket f a b r i c a t i o n  p lan t .  
(c) Weighted average o f  inner  and outer  r a d i a l  blankets. 
(d) Not ava i lab le .  



Table 0.15 Summary o f  rad ioac t i ve  s o l i d  waste and q u a n t i t i e s  shipped f o r  the CRBRP 
e q u l l  i b r i  um annual f u e l  cyc le  

Q u a n t i t y  Quant i t y  Number Heat Estimated Avg. No. Est. Avg. 
Shipped Shipped Per o f  Generation A c t i v i t y  o f  Shipping 

Mode o f  Per Year Shipment Containers Rate Per Per Shipment Shipments Distance Shipment 
Type Shipment Transport (Cubic Meters) (Cubic Meters) Per Year Shipment (W) ( C i )  Per Year (km) Dest inat ion(a) 

Waste From Fuel Preparat ion and Fabr i ca t ion  Plants  

TRU Waste Truck 30 6 145 1,660 5 7,000 FR 

Waste from CRBRP 

LLW Truck 
Evaporator 

Bottoms (b) Truck 
w 
I 

Treated sodium 
N con ta in ing  
m so l  i d s  Truck 

LLW Truck 
TRU Waste ' Truck 
Metal Scrap Truck 
HLW Rai 1 
Noble Gases Truck 
Iod ine  Truck 

Waste from Reprocessing P lan t  

(a) FR: Federal repos i to ry ;  BG: B u r i a l  ground. 
(b) From t r e a t e d  sodium coo lan t  
(c) 42 Truck and 3 r a i l .  



wastes. The f i r s t  category inc ludes depleted uranium hexaf 1  uor ide,  depleted 
uranium oxide, p lutonium diox ide,  f resh core rods, and f resh  core and b lanket  
assemblies. These ma te r ia l s  would c o n s t i t u t e  the  bas ic  f u e l  f o r  t he  reactor .  
I r r a d i a t e d  fue l  and b lanke t  assemblies, as w e l l  as exhausted r a d i a l  s h i e l d  and 
con t ro l  rod  assemblies, are t ranspor ted  from the  reac to r  t o  t he  reprocessing 
p lan t .  Radioact ive wastes from the  reprocessing p l a n t ,  from the  f u e l  f ab r i ca -  
t i o n  p lan ts ,  and from the  CRBRP would have t o  be t ranspor ted  eventua l ly  t o  
e i t h e r  a  shal low-land b u r i a l  ground o r  t o  a  'geologic repos i to ry .  The est imated 
number o f  shipments and the  q u a n t i t i e s  o f  these mater ia ls  t h a t  wohld be gener- 
ated i n  t he  opera t ion  of t he  CRBR f u e l  cyc le ,  t he  general c h a r a c t e r i s t i c s  o f  
these ma te r ia l s ,  and the  number o f  shipments pe r  year  requ i red  du r ing  CRBRP 
equi 1  i b r i  um operat ions are  summarized i n  Tab1 es D. 14 and D. 15. 

Commercial packaging and t r a n s p o r t  o f  rad ioac t i ve  ma te r ia l s  a re  regulated a t  
the  Federal l e v e l  by the  Department o f  Transportat ion (DOT). Shipment by the  
DOE i s  done i n  accordance w i t h  DOE Orders. The regu la t ions  f o r  package design 
and con t ro l  o f  shipments are  designed t o  p r o t e c t  the  p u b l i c  and t r a n s p o r t  
workers from ex terna l  r a d i a t i o n  and exposure t o  the  contained rad ioac t i ve  
mater ia ls  du r ing  shipment. Primary re1 iance f o r  sa fe ty  i n  t r a n s p o r t  o f  rad io -  
a c t i v e  ma te r ia l  i s  p laced on the  packaging. The packaging must meet app l i cab le  
Federal and s t a t e  regu la to ry  standards which prov ide t h a t  t he  packaging s h a l l  
prevent l oss  o r  d ispersa l  o f  t he  r a d i o a c t i v e  contents, r e t a i n  s h i e l d i n g  e f f i -  
ciency, assure nuclear  c r i t i c a l i t y  sa fe ty ,  and prov ide  adequate heat d i s s i p a t i o n  
under both normal cond i t i ons  o f  t ranspor t  and spec i f i ed  damage t e s t  cond i t ions  
( i - e . ,  design bas is  accidents).  Package contents must a l so  be c o n t r o l l e d  so 
t h a t  standards f o r  ex terna l  r a d i a t i o n  l eve l s ,  temperature, pressure, and conta in-  
ment a re  met. 

D.2.3.1 Heat Load Impacts 

The heat load p e r  shipment f o r  a l l  f r e s h  f u e l  ma te r i a l s  would be expected t o  
have e s s e n t i a l l y  no impact on the  environment. The temperature o f  the  ou ter  
surfaces o f  these packages would be no h igher  than 50°F above the  average 
ambient a i r  temperature. Wi th regard t o  the  i r r a d i a t e d  ma te r ia l s  and wastes 
being t ranspor ted  i n  the  CRBR f u e l  cyc le ,  t he  spent core and b lanket  assemblies 
and HLW shipments would re lease somewhat more heat t o  t he  environment. The 
heat load per  shipment f o r  these ma te r ia l s  i s  shown i n  Tables 0.14 and 0.15. 

Thermal releases would r e s u l t  from shipping spent core and b lanket  assemblies 
and HLW by r a i l .  Based on the  data on heat generat ion shown i n  Table D-14 and 
D.15 and data prov ided by DOE on l eng th  o f  t r a v e l  t ime (DOE 1982), the  thermal 
releases are est imated t o  be about 2.1E+5 MJ annual ly.  

With regard t o  the  heat impacts o f  spent f u e l  and HLW, t h i s  ana lys is  has been 
based upon the  heat generated from these ma te r ia l s  a t  t h e i r  assumed shipment 
t imes o f  100 days and 1 year  a f t e r  discharge, respec t i ve l y ,  s ince these t imes 
represent  maximum o r  bounding condi t ions.  The design r a t e  o f  re lease of heat 
t o  the  a i r  from casks f o r  t ranspor t  o f  i r r a d i a t e d  ma te r ia l s  and HLW i s  s ta ted  
by the  app l i can t  t o  be about 26 kW, o r  about 90,000 Btu/hr.  This  r a t e  can be 
compared w i t h  the  r a t e  o f  50 kW o r  180,000 Btu/hr re leased as waste heat from 
a  100-hp t r u c k  engine opera t ing  a t  f u l l  power. The temperature o f  the  cask 
surface would be l ess  than 50' F  above ambient temperature. Federal regu la t i ons  
(49 CFR 173.393) r e s t r i c t  t he  temperature o f  accessible cask surfaces t o  a  
maximum o f  180°F. Because the  amount o f  heat would be small and would be 



released over the  e n t i r e  t ranspor ta t i on  route,  no appreciable e f f e c t  on the  
envi  ronment would r e s u l t .  

D. 2.3.2 T r a f f i c  Densi ty  Impacts i 1 

Radioact ive mater ia ls  i n  the  CRBRP f u e l  cyc le  are  t ransported p r i m a r i l y  by j 

t r u c k  o r  t r a i n .  Except i n  the  case o f  plutonium conta in ing  mater ia ls  and HLW 
which must be safeguarded against  t h e f t  and sabotage (see Appendix E), shipments 
i n  the  CRBR fuel cyc le  would be made using commercial sh ipping systems. As 
shown i n  Tables D.14 and D.15, opera t ion  of  the  CRBRP would requ i re  approx- 
imate ly  56 shipments by t r u c k  per  year of fresh fuel ma te r ia l ,  33 shipments by 

I 
r a i l  per  year  o f  i r r a d i a t e d  f u e l  components and wastes, and 42 shipments by t r u c k  
per  year o f  rad ioac t i ve  wastes. 

The shipments i n  support o f  t he  CRBRP would be over p u b l i c  roads v i a  t r u c k  f o r  
f resh  f u e l  mater ia l  and some waste shipments. The number o f  these shipments 
would be very small compared w i t h  normally expected t r a f f i c  dens i ty  on highways. 
I r r a d i a t e d  ma te r ia l  shipments t o  the  reprocessing p l a n t  and shipments of HLW 
from the  p l a n t  would be made by r a i l  car. Shipping i r r a d i a t e d  assemblies and 
HLW would i nvo lve  about 30 r a i l  ca r  shipments annual ly.  This i s  very small 
compared w i t h  commercial r a i l  shipments annually. Thus the t o t a l  number of 
shipments would be too small t o  have any measurable e f f e c t  on the  environment 
as a r e s u l t  o f  increased t r a f f i c  densi ty .  

According t o  DOE, there  are  approximately 720,000 t r u c k  km (450,000 t r u c k  mi les)  
requ i red  annual ly  f o r  shipping CRBR fuel and waste mater ia ls  (DOE 1982). The 
s t a f f  f inds t h i s  i s  a reasonable est imate based on data i n  Tables D.14 and 0.15. 
A t  4.9 mi les /ga l lon  (NRC 1 9 7 6 ~ ) ~  approximately 92,000 gal lons o f  d iese l  f u e l  
would be used annual ly  t o  sh ip  these mater ia ls  by t ruck .  An add i t i ona l  small  
increment of d iese l  f ue l  would be used i n  r a i l  shipment o f  spent assemblies and 
HLW. The s t a f f  concludes t h a t  the  f u e l  a t t r i b u t a b l e  t o  the car  c a r r y i n g  a spent 
f u e l  o r  HLW cask would be b u t  a small f r a c t i o n  of t he  fuel requ i red  f o r  the  t o t a l  
t r a i n  and i s  w i t h i n  the  e r r o r  o f  est imate of d iese l  fuel  required f o r  t r u c k  ship- 
ment. On t h e  basis o f  emission y i e l d s  f o r  d iese l  engines from NRC 1976c, com- 
bus t ion  o f  92,000 ga l lons  o f  d iese l  f ue l  would release about 9.4, 1.5, 15.4, 
1.1, and 0.5 MT respec t i ve l y  o f  COY hydrocarbons, n i t rogen oxides, s u l f u r  oxides, 
and pa r t i cu la tes .  

D.2.4 Radio logical  Impacts 

The s t a f f  has estimated the dose commitment t o  the  U.S. populat ion (hereaf ter  
r e f e r r e d  t o  as the  populat ion dose) from exposure t o  annual releases o f  rad io-  
a c t i v e  e f f l u e n t s  from normal operat ion of fuel cyc le  f a c i l i t i e s  and from t rans-  
p o r t  o f  rad ioac t ive  mater ia ls  support ing the CRBR f u e l  cycle. 

D. 2.4.1 Dose Commitments from Blanket Fuel Fabr ica t ion  

Radio logical  doses r e s u l t i n g  from the conversion of depleted uranium hexaf l  uor ide  
t o  uranium d iox ide  and the f a b r i c a t i o n  of b lanket  fuel assemblies w i l l  depend, 
t o  some ex tent ,  on the commercial f a c i l i t y  chosen t o  perform these funct ions.  
However, such e f f e c t s  can be pro jec ted on a generic basis from the environmental 
impact assessments o f  e x i s t i n g  commercial U. S. uranium fuel f a b r i c a t i o n  p l a n t s  
(NRC 1977b, 1981b, and 1982b). On these bases, the populat ion doses t o  the  whole 
body from exposure t o  rad ioac t ive  e f f luents  from the f a b r i c a t i o n  o f  b lanket  
assemblies fo r  the  CRBRP are expected t o  be less than 0 .1  person-rem annual ly.  



D.2.4.2 Dose Commitments from Core Fuel Fab r i ca t i on  (FMEF and B u i l d i n g  308) 

populat ion dose est imates f o r  the  f a b r i c a t i o n  o f  mixed ox ide core f u e l  rods 
fo r  the  CRBRP a re  based on the  annual releases l i s t e d  i n  Table D.4 f o r  the  SAF 
1 ine, us ing  an environmental dose commitment (EDC) t ime o f  100 years*. The 
computational code used f o r  these est imates i s  t he  RABGAD code o r i g i n a l l y  
developed f o r  use i n  the "Generic Environmental Impact Statement on the  Use o f  
Mixed Oxide Fuel i n  Light-Water-cooled Nuclear Power Plants," GESMO (NRC 1976a). 

The f o l l o w i n g  environmental pathways were considered i n  es t imat ing  doses: (1) 
i n h a l a t i o n  and submersion i n  the  plume dur ing  i t s  i n i t i a l  passage; (2) inges- 
t i o n  o f  food; (3) ex terna l  exposure from rad ionuc l ides  deposited on s o i l ;  and 
(4) atmospheric resuspension o f  rad ionuc l ides  deposited on s o i l .  Radionuclides 
released t o  the  atmosphere are  assumed t o  be t ranspor ted  w i t h  a mean speed of 
2 m/sec over a 4000-km pathway from the  Sta te  o f  Washington t o  the  nor theast  
corner o f  the  Uni ted States, and deposited on vegeta t ion  (depos i t ion  v e l o c i t y  
o f  1.0 cm/sec) w i t h  subsequent uptake by m i l k  and meat producing animals. No 
removal mechanisms are  assumed du r ing  the  f i r s t  100 years ( rad ioac t i ve  decay i s  
n e g l i g i b l e )  except normal weathering from crops t o  s o i l  (weathering h a l f - l i f e  
of 13. days). 

The f o l l o w i n g  a g r i c u l t u r a l  and popu la t ion  c h a r a c t e r i s t i c s  were used i n  computing 
doses: 

. Annual food crop product ion i s  100 kg/day/mi2 

. Annual m i  1  k  p roduct ion  i s  90 1 i ters/day/mi2 

. Annual meat p roduct ion  i s  65 kg/day/mi2 

. Populat ion dens i ty  (based on the  U.S. census f o r  1970 and a l l ow ing  f o r  
about a 50% increase i n  t he  populat ion)  increases exponent ia l l y  from 
75 people/mi2 i n  t he  Sta te  o f  Washington t o  1500 people/mi2 a t  t he  East 
Coast (NRC 1979). 

The bases f o r  t he  a g r i c u l t u r a l  c h a r a c t e r i s t i c s  are described i n  GESMO (NRC 1976a). 

Using the  above bases, t he  U.S. popu la t ion  doses t o  the  whole body and c r i t i c a l  
organs from exposure t o  rad ioac t i ve  e f f l u e n t s  from the core f u e l  f a b r i c a t i o n  
p l a n t  a re  est imated t o  be l ess  than 0 .1  person-rem. The s t a f f  p r o j e c t s  t h a t  
there  w i l l  be no r a d i o l o g i c a l  releases from the  core f u e l  assembly p l a n t  
(Bu i l d ing  308), and thus doses t o  the  popu la t ion  from the  core assembly opera- 
t i o n  w i l l  be n e g l i g i b l e .  

D.2.4.3 Dose Commitments from Fuel Reprocessing 

Populat ion dose est imates f o r  the  reprocessing p l a n t  f o r  i r r a d i a t e d  CRBRP f u e l  
assemblies are  based on the  annual releases l i s t e d  i n  Table D.8 f o r  the  DRP. 
The RABGAD computer code was used t o  est imate doses us ing the  preceding para- 
meters, except f o r  the  f o l l o w i n g  because of the  l i k e l i h o o d  o f  an eastern s i t e  f o r  
the  DRP: (1) the rad ionuc l ide  releases were assumed t o  be t ransported over a 
2400-km pathway, t o  the  nor theast  corner  of the  Uni ted States, and (2) the 
popu la t ion  dens i ty  was assumed t o  be 235 people/mi2. On t h i s  basis ,  the U. S. 

*The environmental dose commitment (EDC) i s  the  i n teg ra ted  popu la t ion  dose f o r  a 
s p e c i f i c  t ime per iod  (e.g.,  100 years), i t  represents the  sum o f  the  annual 
popu la t ion  doses f o r  t he  t o t a l  t ime pe r iod  spec i f ied .  
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popu la t i on  dose t o  t he  whole body from exposure t o  r a d i o a c t i v e  e f f l u e n t s  i s  
est imated t o  be about 140 person-rems. Over 90% of t h i s  dose i s  due t o  exposure 
t o  t r i t i u m  and carbon-14. Conservat ive (h igh  s ide)  est imates were used f o r  
source terms; consequently, t h e  preceding dose i s  a l s o  conservat ive.  Despi te  
t h i s  bounding assessment, t h e  dose commitment from t h e  reprocess ing p l a n t  i s  
l e s s  than 0.001% o f  t he  annual n a t u r a l  background dose t o  t he  U.S. popu la t ion .  

D.2.4.4 Dose Commitments from Waste Management 

The r a d i o a c t i v e  wastes from t h e  CRBRP and i t s  suppor t ing  f u e l  cyc le  would be 
s i m i l a r  t o  o t h e r  wastes t h a t  have been generated i n  the  p a s t  and a re  p r o j e c t e d  
t o  be a  smal l  f r a c t i o n  o f  such wastes t h a t  would be generated i n  t he  nex t  
30 years from commercial nuc lear  power operat ions.  For low- leve l  wastes, t h e  
CRBR wastes would represent  l ess  than  1.3% of t he  t o t a l  c u r i e  con ten t  o f  t h e  
low- leve l  wastes t h a t  w i l l  be disposed o f  a t  t he  re fe rence  d isposa l  s i t e  assumed 
i n  t he  D E I S  f o r  10 CFR 6 1  (NRC 1981a). The DEIS f o r  10 CFR 6 1  shows t h a t  t h e  
environmental  e f f e c t s  o f  t h e  re fe rence  d isposal  f a c i l i t y  a re  smal l .  Thus, t h e  
r a d i o l o g i c a l  e f f e c t s  o f  d isposal  o f  CRBRP low- leve l  wastes would be n e g l i g i b l e  
when compared t o  t h e  t o t a l  e f f e c t s  o f  low- leve l  waste d isposal .  

The CRBR h igh - l eve l  wastes a re  p r o j e c t e d  t o  occupy l ess  than 1% o f  t h e  t o t a l  
i nven to ry  o f  a  t y p i c a l  h i gh - l eve l  waste repos i t o r y .  The CRBR wastes a re  n o t  
s i g n i f i c a n t l y  d i f f e r e n t  f rom o the r  wastes t h a t  would be disposed o f  i n  a  Federal 
r e p o s i t o r y  (see Sec t ion  D.2.2.4.) DOE has s t a t e d  t h a t  h i gh - l eve l  waste manage- 
ment f a c i l i t i e s  a re  t o  be designed i n  such a  manner t h a t  t he re  w i l l  be reason- 
ab le  assurance t h a t  wastes w i l l  be i s o l a t e d  from t h e  access ib le  environment f o r  
a  p e r i o d  o f  a t  l e a s t  10,000 years  w i t h  p r e d i c t i o n  of no s i g n i f i c a n t  decreases 
i n  i s o l a t i o n  beyond t h a t  t ime. 

DOE i s  c u r r e n t l y  conduct ing des ign s tud ies  f o r  a  HLW repos i t o r y .  However, 
u n t i l  t h e  des ign i s  f i n a l i z e d  and a  r e p o s i t o r y  s i t e  has been se lected,  i t  would 
n o t  be p o s s i b l e  t o  q u a n t i f y  t he  long-term r a d i o l o g i c a l  impacts from HLW d isposa l  
a t  a  s p e c i f i c  s i t e .  Furthermore, t h e  design of a  r e p o s i t o r y  (and the  r e s u l t i n g  
impacts) would be s t r o n g l y  dependent on t he  gener ic  performance standards w i t h  
which t h e  r e p o s i t o r y  must comply. The U. S. Environmental P r o t e c t i o n  Agency 
(EPA) has t he  s t a t u t o r y  r e s p o n s i b i l i t y  f o r  and has been working f o r  6  years 
t o  develop gener ic  environmental  r a d i a t i o n  p r o t e c t i o n  standards f o r  d isposal  
o f  HLW, b u t  has n o t  y e t  pub l i shed these standards. I n  t he  absence o f  these 
standards, t h e  r a d i o l o g i c a l  impacts o f  gener ic  d isposal  o f  HLW cannot be 
q u a n t i f i e d  i n  a  meaningful manner. 

It i s  a n t i c i p a t e d ,  however, t h a t  t h e  EPA standards would l i m i t  t he  impacts of  a 
HLW r e p o s i t o r y  t o  l e v e l s  smal l  i n  comparison w i t h  na tu ra l  r a d i a t i o n  sources, 
unmined uranium ore,  and t h e  balance o f  t he  uranium f u e l  cyc le .  Since t h e  HLW 
from t h e  CRBRP would c o n t r i b u t e  l e s s  than 1/100th o f  t he  t o t a l  i nven to ry  of  a  
HLW r e p o s i t o r y ,  t he  r a d i o l o g i c a l  impacts from d isposal  o f  these wastes a re  
expected t o  be i n s i g n i f i c a n t  compared t o  na tu ra l  r a d i a t i o n  sources. 

D. 2.4.5 Dose ~ommi tments from Transpor ta t ion  

The p r i n c i p a l  r a d i o l o g i c a l  impacts from t r a n s p o r t  o f  r a d i o a c t i v e  m a t e r i a l s  a re  
t h e  d i r e c t  r a d i a t i o n  dose t o  t he  t r anspo r t  workers and bystanders. Persons 
a long  the  t r a n s p o r t  r ou te  a re  a l s o  exposed dur ing  passage o f  t h e  t r a n s p o r t  
veh i c l e .  I n  most cases, exposures a re  small and f o r  a  r e l a t i v e l y  s h o r t  dura- 
t i o n ,  b u t  t h e  number o f  persons who can be exposed may become l a r g e  d u r i n g  a  



t r i p  o f  cons iderable d is tance.  Add i t i ona l  doses may r e s u l t  from exposure t o  
t h e  p u b l i c  du r i ng  s tops f o r  meals, crew r e s t ,  v e h i c l e  s e r v i c i n g  and r e f u e l i n g .  

Est imates o f  t he  doses t o  t r a n s p o r t  workers and t h e  general  popu la t i on  from 
the  shipment o f  r a d i o a c t i v e  ma te r i a l s  i n  t h e  CRBR f u e l  c y c l e  must be est imated 
i n  a  gener ic  manner because the  l o c a t i o n s  o f  some f u e l  c y c l e  opera t ions  and 
t h e  s torage o r  d isposa l  s i t e ( s )  f o r  t h e  r a d i o a c t i v e  wastes have n o t  been f i r m l y  
es tab l  ished. Using assumptions s i m i l a r  t o  those above f o r  s p e c i f i c  f u e l  c y c l e  
steps and based on average, conserva t i ve  model cond i t i ons  f o r  r a d i a t i o n  f i e l d s  
ou ts ide  o f  packages, sh ipp ing  d is tance ,  exposure t imes, and number o f  people 
exposed, t h e  r a d i o l o g i c a l  doses from t h e  t r a n s p o r t a t i o n  o f  r a d i o a c t i v e  m a t e r i a l s  
f o r  t h e  CRBRP were conse rva t i ve l y  (h igh  s ide)  der ived  us ing  t h e  methodology 
d e t a i l e d  i n  NUREG-0170 (NRC 1 9 7 7 ~ ) .  These a re  summarized i n  Table D. 16. As 
noted i n  t h e  t a b l e ,  t h e  o v e r a l l  r a d i a t i o n  dose t o  t r a n s p o r t  workers and t h e  
general popu la t i on  i s  approximately 30 person-rems p e r  year  f o r  t h e  CRBRP and i t s  
r e l a t e d  f u e l  cyc le .  The dose o f  5 person-rems t o  t h e  general  popu la t i on  would 

Table D.16 Estimated'whole-body doses t o  t r a n s p o r t  workers 
and t h e  general p u b l i c  f rom shipment o f  r a d i o a c t i v e  
m a t e r i a l s  i n  t h e  CRBR f u e l  c y c l e  

A. Fresh Fuel Ma te r i a l s  
Plutonium d i o x i d e  
Fresh f u e l  

Core assemblies 
B lanke t  
Assemblies 

B. I r r a d i a t e d  M a t e r i a l s  
Spent f u e l  core assemblies 
Spent b lanke t  assemblies 
Contro l  r o d  and r a d i a l  

s h i e l d  assemblies 

C. Waste Ma te r i a l  s  
Fuel fab. p l a n t s  

TRU waste 
CRBRP 

S o l i d  radwaste 
Reprocessing 

TRU waste i n c l u d i n g  
metal  scrap 

LLW 
H LW 

D. To ta l  

E. To ta l  General Popu la t ion  
and Transpor t  Workers 

Person-Rems p e r  Year 

Transpor t  
Workers 

General 
p o p u l a t i o n  

"Packages a re  assumed t o  meet DOT l i m i t s  on ex te rna l  dose ra tes .  



be d i s t r i b u t e d  along the  rou te  among approximately 750,000 people. I f  0 . 1  rem 
per  person per  year  i s  conserva t ive ly  chosen ( low s ide)  t o  represent  t h e  
average exposure t o  the  U.S. popu la t ion  from background r a d i a t i o n  ( t he  ac tua l  
range i s  from about 100 t o  250 mrems per  person per  year) ,  these same people 
are ca l cu la ted  t o  rece ive  about 75,000 person-rems per  year.  

Based on the  above ana lys is ,  t he  s t a f f  concludes the doses t o  t r a n s p o r t  workers 
and the  general popu la t ion  associated w i t h  t he  shipment o f  r a d i o a c t i v e  ma te r i a l  
t o  and from the  CRBRP and i t s  r e l a t e d  f u e l  c y c l e  f a c i l i t i e s  would be n e g l i g i b l e  
( w i t h i n  t he  range o f  v a r i a t i o n  o f  na tu ra l  r a d i a t i o n  a t  a  g iven  l o c a t i o n )  and 
i nd i s t i ugu i shab le  from the  doses a t t r i b u t a b l e  t o  na tu ra l  sources. 

D.2.4.6 Summary o f  Rad io log ica l  Impacts 

The popu la t ion  dose t o  t he  t o t a l  body o f  t he  U.S. popu la t ion  r e s u l t i n g  from 
the  CRBR f u e l  c y c l e  operat ions i s  summarized i n  Table D.17. From the  t a b l e  
the  s t a f f  est imates t h a t  t he  dose t o  the  t o t a l  body from the  annual opera t ion  
o f  the  CRBR suppor t ing f u e l  cyc le  would be about 170 person-rems. Most o f  t h i s  
dose i s  from exposure t o  r a d i o a c t i v e  e f f l u e n t s  released from t h e  f u e l  reproces- 
s i n g  p l a n t .  For perspect ive,  t he  annual background r a d i a t i o n  dose t o  t he  U.S. 
popu la t ion  (28 m i l l i o n  person-rems) i s  inc luded i n  Table D.17. The popu la t i on  
dose t o  t he  t o t a l  body o f  t he  e n t i r e  U.S. popu la t ion  from exposure t o  rad io -  
a c t i v e  e f f l u e n t s  from r o u t i n e  operat ions o f  t h e  CRBR f u e l  cyc le  f a c i l i t i e s  and 
operat ions i s  a  small f r a c t i o n  ( l ess  than 0.001%) o f  t he  corresponding popula- 
t i o n  dose from one 1 year o f  exposure t o  na tu ra l  background r a d i a t i o n .  
Po ten t i a l  hea l t h  impacts from exposure t o  r a d i o a c t i v e  e f f l u e n t s  from r o u t i n e  
opera t ion  o f  CRBRP and i t s  suppor t ing f u e l  c y c l e  a re  discussed i n  Sect ion 5.7.3. 

Table D.17 U.S. popu la t i on  doses due t o  annual releases o f  
r a d i o a c t i v e  e f f l u e n t s  from r o u t i n e  operat ions o f  
t he  CRBRP suppor t ing f u e l  cyc le  

Source o f  exposure 
Annual whole body 
dose (person-rems) 

- 

Blanket  f u e l  assembly f a b r i c a t i o n  p l a n t  ( 0 . 1  (a,b) 
Core f u e l  assembly f a b r i c a t i o n  p l a n t  t o .  1 (a) 
Fuel reprocessing p l a n t  140 
Transpor ta t ion  3 0  
Storage and d isposal  o f  r a d i o a c t i v e  waste small (c) 

To ta l  (rounded) 170 

Natura l  background (d) 28,000,000 

(a) The annual popu la t i on  doses t o  t h e  bone, lung, kidney and G I  
t r a c t  a re  a l so  l ess  than 1 person-rem. 

(b) Based on environmental impact appra isa ls  f o r  e x i s t i n g  com- 
merc ia l  f u e l  f a b r i c a t i o n  p l a n t s  o f  Westinghouse, General 
E l e c t r i c ,  and Exxon, adjusted f o r  CRBRP throughput. 

(c)  Expected t o  be very small compared t o  t h e  annual re leases o f  
t he  o ther  f u e l  cyc le  steps. 

(d) Based upon a  U. S. popu la t ion  o f  280,000,000 persons (p ro jec ted  
popu la t i on  f o r  t h e  year  2010) r e c e i v i n g  a  background dose of 
about 0 . 1  rem/yr. 

D-34 



D. 2.4.7 S e n s i t i v i t y  Analysis o f  Fuel Cycle Options 

The f u e l  cyc le  presented by DOE i n  Sect ion 5.7 o f  Amendment X I V  t o  the  ER 
represents i n  the  s t a f f ' s  view a s i m p l i f i e d  cyc le  f o r  CRBRP fue l  handl ing. The 
s ta f f  has q u a l i t a t i v e l y  considered what i t  bel ieves t o  be a somewhat more 
r e a l  i s t i c  o v e r a l l  fuel  cyc le.  I t  employs a once-through o r  opened f u e l  c y c l e  
dur ing  the  e a r l y  years of the CRBRP operat ions, fo l lowed by a closed f u e l  cyc le  
u t i  1  i z i  ng repeated recyc le  of p l  u ton i  um mater ia ls  du r ing  1 a t e r  CRBRP operat ions. 

The once-through o r  opened f u e l  cyc le  mode would i nvo l ve  the  supply of about 
0.89 MT of f resh plutonium annual ly  from DOE s tockp i l es  t o  p rov ide  a constant  
q u a n t i t y  and i s o t o p i c  composit ion of plutonium as i n p u t  ma te r i a l  f o r  each re load 
f o r  the  CRBRP dur ing  the  e a r l y  operat ional  period. For t h i s  f u e l  cyc le  mode, 
the  f r o n t  end of the  f u e l  cyc le  would be e s s e n t i a l l y  s i m i l a r  t o  t h a t  described 
i n  Sect ions D. 2.1.1 and D.2.1.2 and assessed i n  Sect ions D.2.4.1 and D.2.4.2. 
Thus, f o r  t h i s  mode no s i g n i f i c a n t  impact changes are expected from the  f r o n t  
end o f  the  f u e l  cyc le.  With regard t o  the  back end o f  the  fue l  c y c l e  w i thou t  
plutonium recycle,  t r anspor ta t i on  o f  rad ioac t i ve  ma te r ia l s  and waste management 
genera l l y  are e i t h e r  decreased o r  e l iminated,  and environmental impacts would 
be less.  I n  overview, f o r  t h i s  opened f u e l  cyc le  mode, ac tua l  impact l e v e l s  
should be somewhat lower than those presented i n  Table D.17; there fore ,  f o r  
t h i s  assessment, the  impacts given are judged t o  be a c l e a r l y  conservat ive 
representa t ion  o f  the  opened f u e l  cyc le  mode. 

Inspect ion  o f  t he  o ther  basic  f u e l  cyc le  mode, t h a t  o f  the  c losed f u e l  c y c l e  
where the  p lutonium would be used f o r  repeated cyc l i ng ,  presents a d i f f e r e n t  
se t  o f  condi t ions.  I n  t h i s  mode the  plutonium used would be o f  changing 
i s o t o p i c  composit ion and quant i ty .  The composit ion o f  plutonium discharged 
from the  core reg ion  o f  the  CRBRP might approach, i n  the  l i m i t i n g  case o f  
repeated i r r a d i a t i o n ,  t h a t  o f  t he  LWR long burnup-type p lutonium assumed by DOE 
f o r  i t s  assessment o f  the  environmental impacts o f  t he  FMEF SAF l i n e  and DRP 
f a c i  1  i t i e s .  This type o f  plutonium, when combined w i t h  the  p l  u ton i  um conta ined 
i n  the  b lanket  assemblies, may r e s u l t  i n  the  need f o r  an increase i n  p lutonium 
content  o f  CRBRP f u e l  o f  about 10 t o  15% per  annual re load t o  account f o r  the  
decreased f i s s i l e  concentrat ion o f  the  plutonium mate r ia l .  This would e n t a i l  a  
small increase i n  the  plutonium oxide shipments noted i n  Table D.14 t h a t  might  
r e s u l t  i n  an increase i n  whole body exposure t o  t ranspor t  workers and the  
general popu la t ion  o f  l ess  than 0.5 person-rem. I n  a d d i t i o n  the  changes i n  
plutonium i s o t o p i c  composit ion w i t h  repeated r e c y c l i n g  would have some o the r  
p o t e n t i a l  e f f e c t s  on r a d i o l o g i c a l  exposures. However, the  s t a f f  assessments of 
a i rborne e f f l u e n t s  from f u e l  f a b r i c a t i o n  and f u e l  reprocessing operat ions were 
conserva t ive ly  based upon the  h igher  values o f  radionucl  i d e  content  f o r  e i t h e r  
f resh  s t o c k p i l e  plutonium o r  LWR long-burnup spent f u e l  plutonium. I n  t h i s  way 
the  s t a f f ' s  conservat ive ana lys is  bounded cond i t ions  t h a t  would be associated 
w i t h  e f f e c t s  o f  plutonium i s o t o p i c  v a r i a t i o n  from the  closed f u e l  cyc le  mode 
w i t h  the  except ion o f  the  small 10 t o  15% increase i n  plutonium q u a n t i t i e s  t h a t  
might be requi red.  I n  add i t i on ,  i t  should be noted from Table D.17 t h a t ,  i n  
the  s t a f f ' s  assessment, the  bu l k  o f  the  r a d i o l o g i c a l  dose t o  the  popu la t ion  
from the  CRBR f u e l  cyc le  r e s u l t s  from the  f u e l  reprocessing and t r a n s p o r t a t i o n  
steps. I n  the  s t a f f ' s  eva lua t ion  o f  the  f u e l  reprocessing step, t he  p r i n c i p a l  
con t r i bu to rs  t o  the  r a d i o l o g i c a l  dose are releases o f  t r i t i u m  and carbon-14, 
which are  essent ia l  l y  unaffected by the  v a r i a t i o n s  i n  p l  u ton i  um composit ion o r  
throughput. I n  the  t ranspor ta t i on  dose analyses, the  packages are.assumed t o  
meet DOT l i m i t s  f o r  ex terna l  dose ra tes  and w i l l  be unaf fected by v a r i a t i o n s  



i n  p lu ton ium composit ion. Thus, f o r  t h e  fue l  c y c l e  o p t i o n  represented by use o f  
repea ted ly  r e c y c l i n g  p lu ton ium,  t h e  s t a f f  has adequately covered t h e  p o t e n t i a l  
e f f e c t s  by i t s  conserva t i ve  (h i gh  s ide)  assumptions i n  i t s  d e t a i l e d  ana l ys i s .  

I n  t h i s  s e n s i t i v i t y  ana l ys i s  t h e  s t a f f  has q u a l i t a t i v e l y  cons idered reasonably  
expected v a r i a t i o n s  t o  t h e  s i m p l i f i e d  f u e l  c y c l e  presented by DOE i n  t h e  ER and 
be l i eves  t h a t  t he  reasonably expected modes o f  f u e l  c y c l e  ope ra t i on  a r e  bounded 
by t h e  s t a f f ' s  conserva t i ve  environmental  assessment, which i s  summarized i n  
Sec t ion  D.2.4.6. Fu r the r ,  no s i g n i f i c a n t  p e r t u r b a t i o n s  t o  t h e  o v e r a l l  assess- 
ment o r  s t a f f  conc lus ions would be a n t i c i p a t e d  from reasonably  expected v a r i a -  
t i o n s  t o  t h e  s i m p l i f i e d  f u e l  c y c l e  presented by DOE. 

D.2.5 Socioeconomic Impacts 

Socioeconomic impacts o f  t h e  CRBR f u e l  c y c l e  would r e l a t e  p r i n c i p a l l y  t o  t h e  
need f o r  new f a c i l i t i e s  o r  opera t ions  o r  a d d i t i o n a l  needs t o  a l ready  planned 
opera t ions  o r  nuc lear  f a c i l i t i e s  t h a t  would cause increases o r  changes i n  l e v e l s  
o f  employment and p u b l i c  se rv ices  requirements.  These impacts have been assessed 
w i t h  regard  t o :  

(1) popu la t i on  e f f e c t  - changes i n  popu la t i on  r e s u l t i n g  from t h e  i n f l u x  o f  
workers and t h e i r  f a m i l i e s  du r i ng  t he  c o n s t r u c t i o n  and ope ra t i ona l  stages 
o f  t he  f a c i l i t i e s .  

(2) economic e f f e c t  - induced changes i n  income and expendi tures,  i n c l u d i n g  
demands f o r  se rv ices ,  bo th  p u b l i c  and p r i v a t e .  

The e q u i l i b r i u m  CRBR f u e l  c y c l e  would i n c l u d e  new f a c i l i t i e s  f o r  mixed-oxide 
(MOX) f u e l  f a b r i c a t i o n  and f u e l  reprocess ing  as w e l l  as a d d i t i o n a l  needs f o r  
uranium element f a b r i c a t i o n ;  management o f  LLW, HLW and TRU waste generated by 
f a c i l i t i e s  i n  t h e  f u e l  cyc le ;  and t h e  t r a n s p o r t  o f  products  and wastes between 
such a c t i v i t i e s .  Most f a c i l i t i e s  a r e  expected t o  be DOE owned and operated 
and t o  be s u b s t a n t i a l l y  sma l le r  than  were pos tu l a ted  f o r  a  commercial breeder  
r e a c t o r  economy (ERDA 1975a). Whi le t h e  CRBRP i s  i n  advanced stages o f  des ign 
and i t s  s i t e  se lec ted  and t h e  f a c i l i t y  f o r  f a b r i c a t i o n  o f  t h e  core f u e l  f o r  
t h e  r e a c t o r  i s  under cons t ruc t i on ,  t h e  same cannot be s a i d  f o r  some o f  t h e  
o t h e r  p o r t i o n s  o f  t h e  f u e l  cyc le .  Most o f  t h e  o t h e r  f u e l  c y c l e  f a c i l i t i e s  a r e  
i n  t h e  conceptual stage and p o t e n t i a l  socioeconomic e f f e c t s  can o n l y  be 
cons idered q u a l i t a t i v e l y .  

The s t a f f  has considered t h e  socioeconomic impacts o f  t h e  a d d i t i o n s  t o  a l r eady  
planned nuc lear  opera t ions  as noted below. 

The p l a n t  f o r  t h e  f a b r i c a t i o n  o f  t h e  b l anke t  m a t e r i a l s  and assemblies, y e t  t o  
be se lec ted ,  would l i k e l y  be one o f  severa l  e x i s t i n g  commercial uranium f u e l  
f a b r i c a t i o n  f a c i l i t i e s  a l ready  i n  opera t ion .  It i s  expected t h a t  t h e  e x i s t i n g  
normal p roduc t i on  capac i t y  o f  t h e  f a c i l i t y  would be many t imes t h a t  r e q u i r e d  
f o r  CRBRP. Any impacts o f  b l anke t  f u e l  and m a t e r i a l  p roduc t i on  would be a  
smal l  and u n d i f f e r e n t i a b l e  component o f  e x i s t i n g  e f f e c t s .  Thus t h i s  CRBR 
ope ra t i on  has e s s e n t i a l l y  no socioeconomic impacts. 

Both t h e  Federal h i gh - l eve l  waste r e p o s i t o r y  and t h e  s p e c i f i c  commercial low- 
l e v e l  waste d isposa l  f a c i l i t y  t h a t  would be used f o r  management o f  CRBR f u e l  
c y c l e  wastes a r e  n o t  es tab l i shed  a t  t h i s  t ime. Regardless, t h e  waste from CRBR 



would c o n t r i b u t e  on l y  a  small p o r t i o n  t o  the  t o t a l  capac i ty  o f  such planned 
fac i  1  i t i e s ;  thus any socioeconomic impacts associated w i t h  CRBR waste management 
would be a  smal l  increment t o  o v e r a l l  U.S. waste management socioeconomic impacts. 
I n  add i t i on ,  socioeconomic ef fects o f  a  geologic repos i to ry  were assessed (DOE 
1980b).and found no t  t o  be l i m i t i n g  i n  terms o f  a  cos t /bene f i t  balance. 

The ma te r ia l s  t o  be t ranspor ted  are not  u n l i k e  ma te r ia l s  a l ready planned t o  be 
t ranspor ted  t o  s i t e s  o f  several f u e l  cyc le  operat ions t h a t  are planned b u t  y e t  
t o  be s p e c i f i c a l l y  establ ished.  Thus, socioeconomic e f fec ts  of t r a n s p o r t a t i o n  
of r a d i o a c t i v e  ma te r ia l s  t o  and from the  var ious f u e l  cyc le  operat ions are  
assessed on a  generic basis.  Assumed distances between f a c i l i t i e s  were such 
t h a t  the  ana lys i s  would tend t o  overestimate r a t h e r  than underestimate conse- 
quences. Fur ther ,  i t  i s  noted t h a t  t ranspor ta t i on  requ i red  f o r  t h e  CRBR would 
be a  small f r a c t i o n  o f  t h a t  requ i red  f o r  the  commercial nuclear  f u e l  cyc le.  
The volume o f  t ranspor ta t i on  o f  rad ioac t i ve  ma te r ia l s  associated w i t h  t h e  CRBR 
fuel cyc le  would be i n s i g n i f i c a n t  i n  comparison w i t h  t ranspor t  of ma te r i a l s  
f o r  t o t a l  U. S. nuc lear  energy product ion. 

Socioeconomics o f  cons t ruc t i on  and operat ion o f  s p e c i f i c  f u e l  cyc le  f a c i l i t i e s  
p r i n c i p a l l y  associated w i t h  CRBR requirements appear t o  be manageable as i n  
the  case o f  o ther  s i m i l a r  s i g n i f i c a n t  new p r o j e c t s  as discussed below. These 
socioeconomic e f f e c t s  inc lude those associated w i t h  the  MOX f u e l  f a b r i c a t i o n  
p l a n t  and a  reprocessing p lan t .  Therefore, the  s t a f f ' s  assessment considered 
these spec ia l  CRBR f a c i l i t i e s .  

The SAF l i n e ,  one such specia l  f a c i l i t y  t o  be used f o r  CRBR core f u e l  f ab r i ca -  
t i o n ,  w i l l  be b u i l t  as p a r t  o f  t he  FMEF which i s  c u r r e n t l y  under cons t ruc t i on  
on DOE'S Hanford Reservation near Richland, Washington. Construct ion w i l l  take  
about 20 months and have a  peak employment o f  250 persons. Peak opera t iona l  
employment w i l l  be about 100 persons. The Hanford Reservation employs about 
10,000 persons, and the  met ropo l i tan  Richland area has a  popu la t ion  o f  about 
125,000 persons. The r e l a t i v e l y  small magnitude o f  t he  p r o j e c t  compared t o  
t h e  Hanford corr~plex and t h e  small s i z e  o f  FMEF work fo rce  compared t o  the  
r e l a t i v e l y  l a rge  popu la t ion  and work fo rce  i n  the  area would r e s u l t  i n  l i t t l e  
socioeconomic impact du r ing  e i t h e r  cons t ruc t ion  o r  operat ion o f  t he  f a c i l i t y .  

The f a c i l i t y  f o r  reprocessing CRBRP f u e l  i s  s t i l l  i n  the  fo rmula t ive  stage and 
several a l t e r n a t i v e s  are s t i l l  under considerat ion by the  DOE. The one se lec ted  
by NRC f o r  t h i s  assessment, the  Demonstration Reprocessing P lan t  (DRP), has 
been selected as a  bounding a l t e r n a t i v e  (h igh s ide)  f o r  impact assessment pur- 
poses, b u t  i t s  s i t e  i s  y e t  t o  be establ ished and thus can on ly  be considered 
gener i ca l l y .  On the  o ther  hand, the  f a c i l i t y  would be expected t o  be smal ler  
than the  reference commercial reprocessing p l a n t  f o r  LWR f u e l  reprocessing where 
socioeconomic e f fec ts  i n  a  hypothet ica l  b u t  reasonable environment were no t  
found t o  be large.  

The DRP, a l though p r i n c i p a l l y  designed f o r  processing CRBR f u e l ,  cou ld  a l so  
reprocess l i g h t  water reac to r  f u e l  (LWR). The designed capac i ty  w i l l  be about 
150 MT/year. Approximately 12 MT/year o f  t h i s  capaci ty  w i l l  be used f o r  re-  
processing CRBRP f u e l .  The l o c a t i o n  o f  t he  DRP has no t  y e t  been decided b u t  i t  
i s  l i k e l y  t h a t  t h e  l o c a t i o n  w i l l  be on a  Federa l l y  owned s i t e  w i t h  l a r g e  l o c a l  
work forces.  The peak cons t ruc t ion  fo rce  i s  p ro jec ted  t o  be 3700, and the  f u l l  
opera t ion  work fo rce  about 750. O f  t h i s ,  about 8% would be a t t r i b u t a b l e  t o  t h e  



CRBR fuel  cycle. Assuming t h a t  the  p l a n t  would most l i k e l y  be b u i l t  i n  a r e l a -  
t i v e l y  urbanized area such as the  Oak Ridge o r  Hanford s i t e s ,  s i g n i f i c a n t  socio- 
economic impacts would no t  be expected because o f  the  a v a i l a b i l i t y  o f  l o c a l  
l abo r  and the  a b i l i t y  o f  an urbanized area 's  serv ices and f a c i l i t i e s  t o  absorb 
add i t i ona l  temporary popu la t i on  increases. I n  t he  event t h a t  t h e  Oak Ridge 
rese rva t i on  i s  the  s i t e  f o r  both the  DRP and the  CRBRP, then t h e  CRBRP construc- 
t i o n  fo rce  would be decreasing as the  DRP work fo rce  i s  inc reas ing ;  thus t h e  
socioeconomic aspects o f  t he  DRP would tend t o  be a s t a b i l i z i n g  f a c t o r  f o r  the  
a d d i t i o n a l  cons t ruc t ion  per iod.  

I n  summary, f o r  those p a r t s  of t he  CRBR f u e l  cyc le  t h a t  a re  s p e c i f i c a l l y  
associated w i t h  t h a t  p r o j e c t ,  t h e  socioeconomic impacts have been considered 
q u a l i t a t i v e l y  and a t  most would appear t o  be small (e.g., equ i va len t  t o  any l a r g e  
c a p i t a l  p ro jec t ) .  For those po r t i ons  o f  the  f u e l  cyc le  t h a t  a re  s i m i l a r  t o  
t he  commercial nuclear reac to r  fuel cyc le,  the  incremental e f f e c t  o f  the  CRBR 
i s  very small (approximately 1%) and i s  no t  considered t o  be measurable o r  a 
s i g n i f i c a n t  increment. Thus, i t  i s  t he  s t a f f  assessment t h a t  t h e  socioeconomic 
impact of the  CRBR f u e l  cyc le  would not  be a s i g n i f i c a n t  f a c t o r  i n  t h e  cost /  
b e n e f i t  balance f o r  decis ions regarding the  CRBRP. 
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APPENDIX E 

SAFEGUARDS RELATED TO THE CRBRP FUEL CYCLE AND 
TRANSPORTATION OF RADIOACTIVE MATERIALS 

The ma te r i a l  i n  t h i s  appendix rep laces t h e  ma te r i a l  i n  Appendi .~  E i n  t h e  o r i g i n a l  
issuance o f  t h e  FES. 

E. 1. INTRODUCTION 

The CRBRP was o r i g i n a l l y  p ro j ec ted  t o  be supported by a commercial f u e l  c y c l e  
where a l l  t he  f a c i l i t i e s  would be NRC-licensed. There a re  no p lans  f o r  such 
commercial operat ions a t  t he  present  t ime;  hence t h e  Department o f  Energy (DOE) 
would support  t h e  CRBRP w i t h  i t s  own f u e l  c yc l e  f a c i l i t i e s .  Accord ing ly ,  DOE 
amended t he  CRBRP Environmental Report (AEC 1974) t o  cover t h e  CRBRP f u e l  c yc l e ,  
i n c l u d i n g  DOE's proposed safeguards measures f o r  a l l  fue l  c yc l e  and t r anspo r t a -  
t i o n  a c t i v i t i e s .  

Th is  appendix descr ibes and assesses DOE'S proposed safeguards f o r  t h e  CRBRP 
f u e l  cyc le .  To a i d  i n  t he  assessment, t h ree  general safeguards c r i t e r i a  a re  
used: 

1. Do DOE's proposed safeguards systems p rov ide  a p o t e n t i a l  f o r  d e t e r r i n g  
.a t tempts  a t  t h e f t  o r  d i v e r s i o n  o f  p lu ton ium and at tempts  a t  sabotage of 
f a c i l i t i e s  o r  m a t e r i a l s  t o  be used i n  t he  CRBRP f u e l  c yc l e?  

I 2. Are DOE'S proposed safeguards systems l i k e l y  t o  d e t e c t  a t tempts  a t  sabo- 
tage, t h e f t ,  o r  d i ve r s i on?  

3.  Do DOE's proposed systems f o r  responding t o  attempted t h e f t ,  d i ve r s i on ,  
o r  sabotage p rov i de  reasonable assurance t h a t  such at tempts would n o t  
be successfu l?  

Each f u e l  c yc l e  f a c i l i t y  and t r a n s p o r t  a c t i v i t y  can be assessed by comparing 
i t s  safeguards design fea tu res  w i t h  t he  general safeguards c r i t e r i a .  A t y p i -  
c a l  safeguards system con ta ins  bo th  phys ica l  s e c u r i t y  systems and m a t e r i a l  
c o n t r o l  and account ing systems, and may con ta i n  the  f o l l o w i n g  features:  access 
c o n t r o l s ,  i n t r u s i o n  d e t e c t i o n  systems, de lay ing  mechanisms (fences, b a r r i e r s ,  
e t c .  ), response systems, systems t o  de tec t  unauthor ized removal s of p l  u t o n i  um, 
m a t e r i a l  measurement systems and records systems. 

The assessment i s  based on Amendment X I V  o f  DOE's CRBRP Environmental Report 
(DOE 1982)" and on 1 i t e r a t u r e  express ly  re ferenced i n  the  Environmental Report. 
A t  t h i s  stage o f  t he  l i c e n s i n g  process, on l y  a general d e s c r i p t i o n  o f  t h e  f u e l  
c y c l e  components and t h e i r  proposed safeguards systems i s  requ i red .  The pro-  
posed f u e l  c y c l e  w i t h  p lu ton ium ma te r i a l  typesX* and the  expected modes o f  
m a t e r i a l  t r a n s p o r t a t i o n  i s  shown i n  F igure  E . 1 .  

*A lso r e fe r red  t o  as " t he  app l i can t s '  ER"  i n  t he  main body o f  t h i s  r e p o r t .  
""Plutonium i s  t h e  o n l y  SNM type i n  t he  CRBRP fue l  cyc le .  





The CRBR f u e l  c yc l e  environmental rev iew i s  u n l i k e  a s i m i l a r  rev iew f o r  l i g h t -  
water r eac to r s ,  f o r  severa l  reasons. The p r i n c i p a l  d i f f e r e n c e  i s  t h a t  most of 
t he  f u e l  c y c l e  f a c i l i t i e s  a re  t o  be owned and operated by DOE and would n o t  be 
l icensed.  S i m i l a r l y  t h e  t r a n s p o r t a t i o n  a c t i v i t i e s  performed by DOE would n o t  
be sub jec t  t o  NRC regu la t i on .  Another d i f f e r e n c e  i s  t h a t  most o f  these f a c i l i -  
t i e s  a re  s t i l l  conceptual  and d e t a i l e d  safeguards systems a re  n o t  y e t  designed 
f o r  some of them. Of t he  CRBRP f u e l  c y c l e  f a c i l i t i e s ,  on l y  B u i l d i n g  308 on t h e  
Hanford Reservat ion i s  opera t iona l  today. 

The remainder o f  t h i s  appendix i s  organized p r i n c i p a l l y  by f u e l  c y c l e  a c t i v i t y .  
The design bas is  t h r e a t s  f o r  t h e  safeguards systems a re  descr ibed i n  Sect ion 
E.2, f o l l owed  by sec t ions  w i t h  desc r i p t i ons  o f  t h e  DOE's proposed safeguards 
systems f o r  p lu ton ium conversion, MOX f u e l  f a b r i c a t i o n ,  t h e  CRBRP, f ue l  rep ro -  
cessing, and waste s torage f a c i  1 i t i e s .  Sect ion E. 8 descr ibes t h e  necessary 
t r a n s p o r t a t i o n  l i n k s  i n  t he  f u e l  c y c l e  and r e l a t e d  safeguards measures. Each 
sec t i on  cons iders  t h e  est imated c o s t  o f  CRBR f u e l  c yc l e  safeguards and assesses 
the  p o t e n t i a l  f o r  t h e  proposed safeguards systems t o  meet t h e  o b j e c t i v e s  s t a t e d  
above. 

E. 2 .  SAFEGUARDS DESIGN BASIS THREATS 

NRC-DOE Threat  Comparison 

The safeguards systems descr ibed i n  t h i s  appendix a re  designed t o  counter  
design bas i s  threats: The design bas is  t h r e a t s  conta ined i n  NRC's r e g u l a t i o n s  
(10 CFR 73 . l (a ) )  would be used by DOE t o  p r o t e c t  aga ins t  ac t s  o f  r a d i o l o g i c a l  
sabotage and t o  prevent  t h e  t h e f t  o f  p lu ton ium a t  t he  proposed CRBRP. Safe- 
guards systems f o r  t h e  associated, nonl icensed f u e l  c yc l e  f a c i l i t i e s  would be 
designed i n  accordance w i t h  DOE's 1976 t h r e a t  guidance. DOE t h r e a t  guidance 
was r e v a l i d a t e d  i n  1978 and remains i n  e f f e c t  today. 

NRC and DOE design bas is  t h r e a t s  a re  s i m i l a r .  The s t a f f  be l ieves  t h a t  safe-  
guards programs designed i n  accordance w i t h  DOE's t h r e a t  guidance w i l l  p r ov i de  
a l e v e l  o f  p r o t e c t i o n  aga ins t  t h e f t  and sabotage t h a t  i s  a t  l e a s t  as h igh  as 
t h a t  p rov ided  by programs designed i n  accordance w i t h  NRC's design bas is  
t h r e a t s .  

Summary o f  NRC Design Bas is  Threats 

NRC design bas is  t h r e a t s  a re  d e t a i l e d  i n  10 CFR 73 . l (a ) .  The t h r e a t s  a re  
in tended t o  p rov ide  guidance i n  t h e  design o f  safeguards systems t o  p r o t e c t  
aga ins t  ac t s  o f  r a d i o l o g i c a l  sabotage and t o  prevent  t h e f t  o r  d i v e r s i o n  o f  
formula q u a n t i t i e s *  of spec ia l  nuc lear  ma te r i a l .  The safeguards system f o r  
sabotage s h a l l  be designed t o  p r o t e c t  aga ins t  a determined v i o l e n t  ex te rna l  
assau l t ,  a t t a c k  by s t e a l t h ,  o r d e c e p t i v e  a c t i o n  by several  persons who a re  
w e l l  t r a i n e d  and dedicated, a ided by a knowledgeable i n s i d e r ,  and equipped 
w i t h  s u i t a b l e  weapons and hand-carr ied equipment. 

The safeguards system f o r  t h e f t  o r  d i v e r s i o n  s h a l l  be designed t o  prevent  a 
determined v i o l e n t  ex te rna l  assau l t ,  a t t a c k  by s t e a l t h ,  o r  decept ive ac t i ons  
by a small group who a re  we1 1 t r a i n e d  and dedicated, a ided by a knowledgeable 

*A formula q u a n t i t y  i s  de f ined  i n  10 CFR 73.2(bb). 
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i n s i d e r ,  equipped w i t h  s u i t a b l e  weapons and hand-carr ied equipment, and capable 
o f  ope ra t i ng  as two o r  more teams. 

I n  a d d i t i o n ,  the  safeguards systems s h a l l  be designed t o  p r o t e c t  aga ins t  sabo- 
tage by a  s i n g l e  i n s i d e r  and t o  prevent  t h e f t  o r  d i v e r s i o n  by a  s i n g l e  i n s i d e r  
and by a  conspi racy between i n s i d e r s .  

I 

E.2.3 NRC P o l i c y  on Clandest ine F i s s i o n  Explos ives (CFE) 

When des ign ing  safeguards systems t o  coun te r  t h e  des ign bas is  t h r e a t  descr ibed 
above, t h e  NRC does n o t  assume any reduc t i on  i n  r i s k  t o  the  p u b l i c  due t o  d i f -  
f i c u l t i e s  t h a t  a  non-nat iona l  group might  encounter i n  des ign ing  and b u i l d i n g  
a  CFE a f t e r  o b t a i n i n g  two o r  more k i lograms o f  p lu ton ium.  The s t a f f  recognizes 
t h a t  such r i s k  reduc t ions ,  a l though n o t  q u a n t i f i a b l e ,  a re  r e a l ,  p a r t i c u l a r l y  
i n  t h e  case o f  a  non-nat iona l  group l a c k i n g  necessary t echn i ca l  competence. 
Never the less,  t he  s t a f f  concludes t h a t  such r i s k  reduc t ions  a re  a p p r o p r i a t e l y  
cons idered as an e x t r a  margin o f  conservatism. Th is  s t a f f  p o l i c y  on r i s k  f rom 
c l andes t i ne  f i s s i o n  exp los ives  i s  based upon t he  f o l l o w i n g  statement, conta ined 
i n  a  memorandum from the  NRC Execut ive D i r e c t o r  o f  Operat ions oh August 8, 1977: 
"Operat ing Assumption: I t  i s  assumed t h a t  a  smal l  non-nat iona l  group o f  people 
cou ld  des ign and b u i l d  a  crude nuc lear  exp los ive  dev ice which would produce a  
s i g n i f i c a n t  nuc lear  y i e l d ,  t h a t  i s ,  a  y i e l d  much g r e a t e r  than t he  y i e l d  o f  an 
equal mass o f  h i g h  exp los ive .  To accomplish t h i s ,  t hey  would need an amount 
o f  spec ia l  nuc lear  m a t e r i a l  which i s  a t  l e a s t  equal t o  t h e  f i ve - k i l og ram formula 
q u a n t i t y ,  and they  would have t o  possess t h e  app rop r i a t e  t echn i ca l  c a p a b i l i t i e s . "  
NRC r e g u l a t i o n s  f o r  p r o t e c t i o n  aga ins t  t h e f t  o r  d i v e r s i o n  o f  formula q u a n t i t i e s  
o f  SNM are  c o n s i s t e n t  w i t h  t h i s  premise. 

E. 3. DOE SAFEGUARDS SYSTEM FOR PLUTONIllM CONVERSION 

E.3.1  Phys ica l  S e c u r i t y  System Desc r i p t i on  

Physi,cal s e c u r i t y  systems f o r  a l l  DOE CRBRP f u e l  c y c l e  f a c i . l i t i e s  must have t h e  
o b j e c t i v e  o f  p r o v i d i n g  h i g h  assurance t h a t  a c t i v i t i e s  i n v o l v i n g  SNM would n o t  
adverse ly  a f f e c t  n a t i o n a l  defense and s e c u r i t y  o r  c o n s t i t u t e  an unacceptable 
p u b l i c  h e a l t h  and s a f e t y  hazard. I n  t h i s  con tex t  phys i ca l  s e c u r i t y  systems 
a r e  designed t o  p r o t e c t  aga ins t  SNM t h e f t  o r  d i v e r s i o n  and sabotage. For DOE 
f a c i l i t y  phys ica l  s e c u r i t y  systems, standards f o r  p r o t e c t i o n  o f  SNM are  ou t -  
l i n e d  i n  DOE Order 5632.2, "Phys ica l  P ro tec t i on  o f  Spec ia l  Nuclear Ma te r i a l s "  
(DOE 1979). These standards o u t l i n e  a  p ro tec t i on - i n -dep th  concept which i s  
implemented by p r o v i d i n g  m u l t i p l e  b a r r i e r s  and d e t e c t i o n  systems between 
i n d i v i d u a l s  and SNM. 

Dur ing  t h e  f i r s t  5  years  o f  CRBRP opera t ion ,  p lu ton ium f o r  t he  core f u e l  would 
be ob ta ined  from DOE s tockp i l es .  The conversion o f  p lu ton ium t o  Pu02 f o r  fab -  
r i c a t i o n  o f  core f u e l  d u r i n g  t he  demonstrat ion p e r i o d  would be done e i t h e r  a t  
t he  Purex P l a n t  on t he  Hanford Reservat ion o r  a t  another  DOE f a c i l i t y  hav ing 
s i m i l a r  process ing and safeguards c a p a b i l i t i e s .  Phys ica l  s e c u r i t y  a t  t h i s  
t ype  o f  f a c i l i t y  would i nc l ude  p rov i s i ons  f o r  i n t r u s i o n  de tec t i on ,  adversary 
de lay,  a larm assessment, a larm response, and normal access c o n t r o l .  

A t  t he  f a c i l i t y  pe r imete r ,  two c h a i n - l i n k  fences topped w i t h  barbed w i r e  would 
i d e n t i f y  t he  Pro tec ted  Area boundary. Unauthorized access would be de tec tab le  



using an intrusion detection system and a f a c i l i t y  access control system. The 
perimeter would be i 11 umi nated, and assessment of alarms could be accomplished 
by closed-circuit  te levis ion or securi ty force visual surveillance. The guard 
s ta t ion  would l imi t  access to  the f a c i l i t y  t o  personnel and vehicles necessary 
to  perform faci  1 i ty  functions. 

A1 1 personnel, packages, and vehicles entering or leaving the Protected Area 
would be subject to  search fo r  contraband and plutonium. All personnel enter- 
ing the Protected Area would be required to  have DOE securi ty clearances 
authorizing access t o  the f a c i l i t y  or would be escorted by security-cleared 
employees. Further personnel access control would be achieved a t  the process 
building and subsequently a t  the plutonium conversion material access area.* 
Only faci  1 i t y  personnel required for  plant operations would be a1 lowed access 
to these areas. All entrances to  the building and material access areas would 
be monitored by an intrusion detection system. 

Barriers a t  the Protected Area perimeter, building ex te r io r ,  and i n t e r i o r  por- 
t a l  s t o  material access - areas would be designed to  del ay intrusion long enough 
to  provide suf f i c ien t  time fo r  intrusion s i tuat ion assessment and alarm response 
actions. 

All alarm and assessment systems would be monitored a t  a central alarm s t a t i on ,  
and redundantly monitored a t  a secondary alarm s ta t ion  located nearby.** All 
alarm equipment and transmission l ines  would be fai lure-  and tamper-indicating. 
Both s ta t ions  would have redundant communication links to  the onsite securi ty 
response force and t o  o f f s i t e  local law enforcement agencies. 

E. 3.2 Materi a1 Control and Accounting System Description 

All DOE CRBR fuel cycle f a c i l i t i e s  would be operated under the material control 
and accounting (MC&A) requirements given in DOE Order 5630, Parts 1 through 7 ,  
"Material Control and Accounting ...( DOE 1979-81)" Under these requirements, 
the f a c i l i t y  management would es tabl ish  a system for  the control and accounting 
of plutonium bearing materials.  This would include subsystems for: 

o containment 
o survei 11 ance 
o internal  control 
o measurement 
o s t a t i s t i c s  
o records and reports 
o inventory ce r t i f i ca t ion .  

The MC&A system, in.  conjunction with the physical securi ty system, would pro- 
vide capab i l i t i e s  to  detect  and deter the i l l i c i t  diversion of plutonium and 
would provide assurance t ha t  no diversion has occurred. 

Physical inventories would be performed on a bimonthly basis. DOE has stated 
t ha t  the 1 imit of er ror  on a 1-month material balance fo r  f a c i l i t i e s  of t h i s  

*Material access area i s  defined in 10 CFR 73,2( j ) .  
**DOE requires central and secondary alarm s ta t ions  a t  a l l  f a c i l i t i e s  to  be 

continuously manned. 



type should be about 0.5% of throughput, and t h a t  t he  l i m i t  o f  e r r o r  f o r  a 
2-month balance should be a s l i g h t l y  lower percentage o f  throughput. 

Based on the  expected p lutonium throughput o f  the  conversion f a c i l i t y ,  t he  
l i m i t  o f  e r r o r  f o r  t he  inventory  d i f f e rence  would be 1 kg o r  l ess  f o r  2-month 
per iod.  Items, i n c l u d i n g  feed, product  and scrap ma te r ia l s ,  would be s to red  
i n  a v a u l t  and t h e i r  contents v e r i f i e d  by non-destruct ive ana lys is  as f re -  
quent ly  as desired. 

Safeguards f o r  t he  conversion f a c i l i t y  would inc lude a prompt accounting system 
which would a1 low ma te r ia l  balances t o  be performed as f requen t l y  as des i red  
and inventory  d i f f e rences  est imated w i t h  s u f f i c i e n t  accuracy t o  de tec t  abrupt 
losses o f  s i g n i f i c a n t  q u a n t i t i e s  a t  h igh  confidence l e v e l s  and t o  de tec t  smal l  
r e c u r r i n g  losses before a cumulat ive l oss  could reach a s i g n i f i c a n t  quan t i t y .  
The prompt accounting system should be able t o  de tec t  t h e  d i ve rs ion  o f  l ess  
than 1 kg o f  plutonium over a per iod  as long as a week. 

E. 3.3 Costs o f  P l  u ton i  um Conversion Safeguards 

DOE has no t  repor ted data concerning the  cos t  o f  p lutonium conversion f a c i l i t y  
safeguards. 

NRC Assessment o f  Plutonium Conversion Safeguards 

The safeguards systems proposed by DOE f o r  t he  p lutonium conversion f a c i l i t y  
meet t h e  assessment c r i t e r i a  described i n  Sect ion E.1. The phys ica l  s e c u r i t y  
system conta ins features t h a t  prov ide f o r  de tec t ion  o f  unauthorized a c t i v i t i e s  
and f o r  a reasonable l e v e l  o f  deterrence o f  t h e f t  o f  plutonium, as w e l l  as f o r  
p r o t e c t i o n  o f  t he  f a c i l i t y  against  sabotage. The proposed MC&A measures, 
which inc lude prompt accounting as w e l l  as systems requ i red  by DOE Orders (DOE 
1979; DOE 1979-81), should prov ide  reasonable assurance t h a t  t h e f t  o r  d i ve rs ion  
o f  a s i g n i f i c a n t  q u a n t i t y  o f  plutonium w i l l  be detected i n  a t i m e l y  manner. 
Communication systems would enable o n s i t e  and o f f s i t e  forces t o  respond i n  such 
a fash ion  as t o  de ter  and prevent attempted adversary act ions.  The safeguards 
systems a t  t h i s  f a c i l i t y  could assure t h a t  r i s k s  from the  design bas is  t h r e a t  
a re  no greater  than a t  o ther  c u r r e n t l y  operat ing U.S. nuclear f a c i l i t i e s  han- 
d l i n g  s i g n i f i c a n t  q u a n t i t i e s  of SNM. 

Although no cos t  data f o r  safeguards a t  the  conversion f a c i l i t y  have been pro- 
vided, i t  i s  an t i c i pa ted  t h a t  the  costs would be comparable t o  the  safeguards 
costs a t  o ther  s i m i l a r  DOE f a c i l i t i e s .  Since the  candidate f a c i l i t y  f o r  the  
i n i t i a l  p lutonium conversion has a l ready been b u i l t  f o r  o ther  purposes and i s  
on l y  scheduled f o r  CRBR conversion operat ions dur ing  the  5-year demonstration 
per iod,  t he  plutonium conversion safeguards costs a t t r i b u t a b l e  t o  the  CRBRP 
operat ions would be small compared t o  the  o ther  CRBR f u e l  cyc le  costs. 

E.4 DOE SAFEGUARDS SYSTEM FOR FUEL FABRICATION FACILITIES 

E. 4 .1 Physical Secur i ty  System Descr ip t ion  

The Fuels and Ma te r ia l s  Examination F a c i l i t y  (FMEF), where the  CRBRP f u e l  mate- 
r i a l  would be fab r i ca ted  i n t o  f u e l  rods, and the  Fuel Development Laboratory 
(308 Bu i ld ing) ,  where the  fuel rods would be fab r i ca ted  i n t o  assembl i e s ,  a re  
loca ted on the  DOE Hanford Reservation. Both f a c i l i t i e s  would have comparable 
physical  s e c u r i t y  features as described be1 ow. 



A Protected Area would be es tab l i shed a t  the  f a c i l i t y  per imeter  t o  c o n t r o l  per- 
sonnel and veh i c le  access. This  area would be de f ined  by two chain-1 i n k  fences 
topped w i t h  barbed w i re  and would u t i l i z e  i n t r u s i o n  de tec t i on  systems t o  a l e r t  
the s e c u r i t y  force t o  poss ib le  i n t r u s i o n  attempts. The per imeter  would be suf-  
f i c i e n t l y  i 1 luminated t o  pe rm i t  e f f e c t i v e  alarm assessment by both closed- 
c i r c u i t  t e l e v i s i o n  and s e c u r i t y  personnel. Normal access t o  the  Protected Area 
would be gained by DOE secur i t y -c leared  personnel and escorted v i s i t o r s  through 
a guard s t a t i o n .  A l l  persons, packages, and veh ic les  e n t e r i n g  o r  l eav ing  the  
area would be sub jec t  t o  search f o r  contraband and plutonium. 

The b u i l d i n g  p o r t a l s  would be securi ty-hardened and alarmed when n o t  i n  use. 
The main b u i l d i n g  entrance would be c o n t r o l l e d  t o  a l l ow  on l y  author ized i n d i v i d -  
ua ls  access t o  the  b u i l d i n g .  Search procedures s i m i l a r  t o  those performed a t  
the  Protected Area per imeter  would be i n  e f f e c t .  

Plutonium i n  the f a c i l i t y  would be loca ted  i n  Ma te r i a l  Access Areas (MAA) where 
access would be f u r t h e r  1 i m i  t e d  t o  personnel necessary t o  per form author ized 
a c t i v i t i e s  i n  those areas. A t  t he  FMEF the  plutonium i n  process would be 
contained w i t h i n  t he  Secure Automated Fab r i ca t i on  (SAF) L ine,  which would be 
remotely operated from behind i s o l a t i o n  w a l l s  t h a t  f u n c t i o n  as a secondary 
confinement b a r r i e r .  When an MAA i s  unoccupied, an i n t r u s i o n  de tec t i on  system 
would be ac t i va ted .  

Secur i t y  alarm and assessment systems would sound i n  a c e n t r a l  alarm s ta t i on .  
Redundant alarm annunciat ion would be prov ided a t  a secondary alarm s t a t i o n .  
A l l  a larm equipment and t ransmiss ion l i n e s  would be f a i l u r e -  and tamper- 
i nd i ca t i ng .  Both s t a t i o n s  would have redundant communication l i n k s  w i t h  secu- 
r i t y  response forces and l o c a l  law enforcement agencies. Secur i t y  f o r  the  
Hanford Reservat ion i s  prov ided by the  Hanford Pa t ro l .  S u f f i c i e n t  response 
personnel w i t h  appropr ia te  armament a re  a v a i l a b l e  t o  p r o t e c t  t he  f a c i l i t i e s  
and p lutonium aga ins t  t he  design-basis th rea ts .  

E.4.2 Ma te r i a l  Contro l  and Accounting System Desc r i p t i on  

The CRBRP MOX f u e l  rod  f a b r i c a t i o n  would cons i s t  o f  a m u l t i s t e p  process of pre- 
pa r i ng  mixed-oxide p e l l e t s  and f a b r i c a t i n g  them i n t o  s t a i n l e s s  s tee l  f u e l  rods. 
The feed t o  t he  process would be h igh  p u r i t y  Pu02 and U02 powders. The fab r i ca -  
t i o n  o f  MOX f u e l  rods would be done i n  t h e  SAF Line, which would be b u i l t  i n  
t he  FMEF. The SAF L ine and the  f u e l  assembly operat ions i n  B u i l d i n g  308 would 
be operated by t h e  DOE under t h e  MC&A requirements g iven  i n  DOE Order 5630 
(DOE 1979-81). The SAF product  rods would be shipped as sealed rods t o  t h e  
308 B u i l d i n g  f o r  assembling i n t o  f i n i s h e d  f u e l  assemblies. 

Shipments and r e c e i p t s  f o r  the  SAF L ine would be based on measured q u a n t i t i e s .  
For ma te r i a l  o f  well-known composit ion t r a n s f e r s  w i t h i n  t h e  SAF L ine would be 
based on weight measurements and i tem i d e n t i f i c a t i o n .  Elemental o r  i s o t o p i c  
analyses would be performed on t rans fe rs  o f  scrap and waste mater ia ls .  

Physical  i nven to r i es  would be performed on a bimonthly basis .  DOE est imates 
t h a t  t he  l i m i t  o f  e r r o r  on a l-month inventory  d i f ference would be about 0.5% 
o f  throughput f o r  a f a c i l i t y  o f  t h i s  type, and t h a t  t h e  e r r o r  on the  inventory  
d i f f e r e n c e  f o r  b imonth ly  i nven to r i es  should be a s l i g h t l y  lower percentage o f  
throughput. Based on the  expected throughput o f  t he  f u e l  f a b r i c a t i o n  f a c i  1 i- 
t i e s ,  t he  l i m i t  of e r r o r  on t h e  inventory  d i f f e r e n c e  should be no more than 
one k i logram per  2-month balance. 



The MC&A system f o r  t he  SAF Line a lso  would employ a  prompt a c c o u n t a b i l i t y  
system. The e n t i r e  process would be d i v ided  i n t o  m u l t i p l e  uni t -process account- 
ab i  1  i ty areas (UPAA). Plutonium q u a n t i t i e s  en te r i ng  and l eav ing  a  UPAA would 
be measured, enabl ing a  ma te r ia l  balance t o  be ca l cu la ted  f o r  each UPAA approxi-  
mately every 24 hours. 

The effect iveness o f  ma te r i a l  c o n t r o l  would be f u r t h e r  enhanced by the  automa- 
t i o n  o f  t h e  SAF Line, which e l im ina tes  the  need f o r  r o u t i n e  d i r e c t  handl ing o f  
t he  plutonium. Access t o  p lutonium can be l i m i t e d  t o  maintenance work and 
o ther  nonrout ine a c t i v i t i e s  t h a t  can be c a r r i e d  ou t  under the  su rve i l l ance  o f  
au thor ized ma te r ia l  custodians. 

A l l  s i g n i f i c a n t  amounts o f  p lutonium i n  B u i l d i n g  308 would be i n  t h e  form o f  
sealed rods. Bimonthly i nven to r i es  and d a i l y  checks f o r  miss ing rods would be 
performed as requ i red  by DOE Order 5630 (DOE 1979-81). 

E.4.3 Costs o f  Fuel Fab r i ca t i on  Safeguards 

The costs o f  safeguards f o r  fuel  f a b r i c a t i o n  are  summed f o r  the  FMEF and Bu i l d -  
i n g  308, and i nc lude  costs f o r  phys ica l  s e c u r i t y  and ma te r ia l  c o n t r o l  and 
accounting f o r  each f a c i l i t y .  A summary o f  DOE-reported costs i s  ,shown below. 

DOE Costs f o r  Safeguards-Fuel Fab r i ca t i on  
(FMEF and B u i l d i n g  308) 

( i n  m i l l i o n s  o f  $) 

Cap i ta l  Annual 
Investment Operat i  ng 

Physical  Secu r i t y  System $2.2 $0.3 

Ma te r ia l  Contro l  and 
Accounting 

Secu r i t y  Force 

To ta l  

(a) Informat ion n o t  prov ided by DOE. However, t he  s t a f f  
be l ieves  these costs would be n e g l i g i b l e  by comparison. 

E.4.4 NRC Assessment o f  Fuel Fab r i ca t i on  Safeguards 

The safeguards systems proposed by DOE f o r  the  FMEF f u e l  rod  f a b r i c a t i o n  l i n e  
meet t he  assessment c r i t e r i a  described i n  Sect ion E.1.  The phys ica l  s e c u r i t y  
system would con ta in  fea tures  t h a t  prov ide f o r  de tec t i on  o f  unauthorized a c t i v -  
i t i e s ,  reasonable deterrence o f  t h e f t  o f  plutonium, and p r o t e c t i o n  o f  t he  f a c i l -  
i t y  aga ins t  sabotage. The SAF L i n e ' s  MC&A system using prompt accounting would 
c o n t r i b u t e  t o  the  c a p a b i l i t y  o f  de tec t i ng  d ivers ion ,  and would prov ide  assurance 



t h a t  d i v e r s i o n s  have n o t  occu r red .  Communication o f  a la rm c o n d i t i o n s  t o  o n s i t e  
and o f f s i t e  f o r c e s  would p r o v i d e  reasonab le  assurance t h a t  b o t h  p l u t o n i u m  t h e f t  
and sabotage can be prevented.  B u i l d i n g  3 0 8 ' s  safeguards system would p r o v i d e  
s i m i l a r  l e v e l s  o f  sa feguards  p r o t e c t i o n .  The proposed safeguards  systems a t  
these f a c i l i t i e s  would assure  t h a t  r i s k s  f rom t h e  des ign  b a s i s  t h r e a t s  would 
be no g r e a t e r  t h a n  those a t  o t h e r  c u r r e n t l y  o p e r a t i n g  U. S. n u c l e a r  f a c i  1  i t i e s  
hand1 i n g  s i g n i f i c a n t  q u a n t i t i e s  o f  SNM. 

The c o s t s  o f  f u e l  f a b r i c a t i o n  safeguards r e p o r t e d  by  DOE appear t o  be r e a l i s t i c ,  
and r e p r e s e n t  a  sma l l  f r a c t i o n  o f  t h e  t o t a l  p r o j e c t e d  c o s t s  o f  t h e  f a c i l i t i e s .  

E.5. DOE SAFEGUARDS SYSTEM FOR CRBRP 

E. 5 . 1  P h y s i c a l  S e c u r i t y  System D e s c r i p t i o n  

The CRBRP would be a  U.S. government f a c i l i t y  cons t ruc ted ,  l i c e n s e d ,  and oper- 
a ted  i n  accordance w i t h  NRC r e g u l a t i o n s .  The a p p l i c a b l e  r e g u l a t i o n s  f o r  p h y s i -  
c a l  s e c u r i t y  a r e  found i n  10 CFR 11, 25, 50, 73, and 95. The CRBRP's des ign  
fea tu res  and p h y s i c a l  s e c u r i t y  measures would be developed t o  meet t h e  p e r f o r -  
mance o b j e c t i v e s  and requ i rements  as s t a t e d  i n  t h e  10 CFR 73.20 and 73.55, t hus  
p r o v i d i n g  p r o t e c t i o n  a g a i n s t  b o t h  t h e  sabotage and t h e f t  d e s i g n  b a s i s  t h r e a t s .  
Accord ing t o  t h e  CRBRP P r e l i m i n a r y  S a f e t y  Analyses Report  (PSAR) (PMC 1975) t h e  
p h y s i c a l  s e c u r i t y  system f o r  t h e  CRBRP would: 

o  c o n t r o l  e n t r y  t o  t h e  CRBRP and s p e c i f i c  a reas w i t h i n  t h e  p l a n t ,  
o d e t e r  p e n e t r a t i o n  o f  f a c i l i t y  b a r r i e r s  by  unau tho r i zed  persons,  
o  d e t e c t  p e n e t r a t i o n s  shou ld  t h e y  occur ,  and 
o  apprehend i n  a  t i m e l y  manner a l l  persons ( i n c l u d i n g  i n s i d e r s )  

a t t e m p t i n g  a c t s  wh ich  c o n s t i t u t e  a  t h r e a t  t o  t h e  p l a n t .  

The CRBRP PSAR l i s t s  d e s i g n  f e a t u r e s  t h a t  a r e  cons ide red  necessary t o  accom- 
p l  i sh t h e  above. These i n c l  ude p e r i m e t e r  s e c u r i t y  b a r r i e r s  i d e n t i f y i n g  a  Pro- 
t e c t e d  Area boundary equipped w i t h  an i n t r u s i o n  d e t e c t i o n  system, an i s o l a t i o n  
zone between p e r i m e t e r  b a r r i e r s  v o i d  o f  a l l  s t r u c t u r e s  and v e g e t a t i o n  t o  f a c i l -  
i t a t e  i n t r u s i o n  a1 arm assessment, and adequate p e r i m e t e r  and b u i  1  d i n g  1  i g h t i  ng 
t o  p e r m i t  v i s u a l  s u r v e i l l a n c e  and c l o s e d - c i r c u i t  t e l e v i s i o n  a l a r m  assessment. 
There would a l s o  be s t r i c t  access c o n t r o l  a t  t h e  CRBRP, wh ich  would be accom- 
p l i s h e d  by  an access c o n t r o l  f a c i l i t y  a t  t h e  P r o t e c t e d  Area p e r i m e t e r  con ta in -  
i n g  s e c u r i t y  personne l  and equipment t o  search persons and v e h i c l e s  f o r  c o n t r a -  
band, a  minimum number o f  e x t e r i o r  p l a n t  doors w i t h  access t o  secu r i t y -ha rdened  
v i t a l  a reas and an i n t r u s i o n  d e t e c t i o n  system f o r  p o r t a l s  used t o  g a i n  access 
t o  v i t a l  a reas.  Personnel  access t o  v i t a l  equipment and m a t e r i a l  access areas 
would be c o n t r o l l e d  by  an e l e c t r o n i c  system i n  accordance w i t h  l e v e l s  o f  autho- 
r i z a t i o n .  I n t r u s i o n  d e t e c t i o n  dev ices  and access c o n t r o l  equipment would annun- 
c i a t e  i n  c e n t r a l  a la rm s t a t i o n s  and redundan t l y  i n  a  secondary a la rm s t a t i o n .  
A1 1  a la rm equipment and t r a n s m i s s i o n  l i n e s  would be f a i l u r e -  and tamper- 
i n d i c a t i n g .  The s e c u r i t y  f o r c e  would p r o v i d e  f o r  r o u t i n e  s u r v e i  1  l ance ,  access 
c o n t r o l ,  a l a r m  response, s i t u a t i o n  e v a l u a t i o n  and t h r e a t  n e u t r a l i z a t i o n .  There 
would a l s o  be a  communication system between s e c u r i t y  o f f i c e r s  and t h e  c e n t r a l  
a la rm s t a t i o n  and t h e  secondary a la rm s t a t i o n  w i t h  redundant communication l i n k s  
between these  s t a t i o n s  and l o c a l  law enforcement agencies. 



The CRBRP Phys ica l  S e c u r i t y  Plan and t h e  Safeguards Contingency Plan, which 
descr ibe  measures t h a t  would be used t o  minimize t h e  p o t e n t i a l  f o r  sabotage 
and t o  p r o t e c t  aga ins t  t h e f t  o r  d i v e r s i o n ,  a re  t o  be p rov ided  l a t e r  i n  t h e  
l i c e n s i n g  process and w i l l  be reviewed i n  d e t a i l  by t he  NRC s t a f f .  The Secur- 
i t y  Personnel T r a i n i n g  and Q u a l i f i c a t i o n  Plan f o l l o w i n g  t he  c r i t e r i a  i n  10 CFR 
73 Appendix B  w i l l  a l s o  be prov ided.  

E.5.2 M a t e r i a l  Con t ro l  and Account ing System Desc r i p t i on  

The MC&A system f o r  t he  proposed CRBRP w i l l  meet NRC requirements as descr ibed 
i n  10 CFR 70. The m a t e r i a l  account ing w i l l  be based e n t i r e l y  on i t e m  c o n t r o l .  
Records showing r e c e i p t s ,  i n t e r n a l  t r ans fe r s ,  and shipments w i l l  be mainta ined 
f o r  i nven to r y  purposes. A l l  movements o f  f ue l  would be moni tored and t h e  com- 
p u t e r i z e d  i nven to r y  r eco rd  would show the  l o c a t i o n  o f  a l l  f u e l  assemblies. 

M a t e r i a l  c o n t r o l  would be enhanced by t he  design o f  t he  f a c i l i t y .  There would 
be o n l y  a  l i m i t e d  number o f  s torage l o c a t i o n s  f o r  f r e s h  and spent f u e l  assem- 
b l i e s .  A f t e r  v i s u a l  i n spec t i on  upon r e c e i p t ,  t he  f r e s h  assemblies would be 
p laced  i n  a  secure l o c a t i o n  such as t he  s o d i u m - f i l l e d  f u e l  hand l ing  system o r  
t h e  r e a c t o r  co re  u n t i l  i r r a d i a t i o n  i s  completed. Then t hey  would be loaded 
i n t o  sh i e l ded  sh ipp ing  casks f o r  t r a n s p o r t  t o  t h e  reprocess ing f a c i l i t y - a f t e r  
an app rop r i a t e  c o o l i n g  t ime. 

E.5.3 Cost o f  CRBRP Safeguards 

DOE r e p o r t s  t h e  c o s t  o f  safeguards a t  t h e  CRBRP as shown below. 

DOE Costs o f  Safeguards - CRBRP 
( i n  m i l l i o n s  o f  $) 

Cap i t a l  Annual 
Investment Opera t i  ng 

Phys ica l  Secu r i t y  System $3.86 $0.17 

Mate r i  a1 Cont ro l  and 
Account ing 

S e c u r i t y  Force 0.05 2 .1  
- - 

Tota l  $3.91 $2.27 

"DOE'S repor ted  f u e l  management and hand l ing  system would 
p rov i de  t h e  necessary MC&A data;  thus t h e r e  w i l l  be no 
incremental  c o s t  a t t r i b u t a b l e  t o  safeguards a c c o u n t a b i l i t y .  

E.5.4 NRC Assessment o f  CRBRP Safeguards 

  he safeguards system proposed by DOE f o r  the  CRBRP must meet a l l  NRC safe-  
guards r e g u l a t i o n s  f o r  ope ra t i ng  a  nuc lear  r e a c t o r  l i censed  under 10 CFR 50. 



The physical  s e c u r i t y  measures described i n  t he  CRBRP PSAR are  reasonable fo r  
f u l f i l l i n g  these regu la t i ons  and inc lude prov is ions  t o  de tec t  unauthorized 
a c t i v i t i e s  and de te r  t h e f t  o r  sabotage. The ma te r ia l  con t ro l  and accounting 
prov is ions  described i n  t he  CRBRP PSAR meet t he  i n t e n t  o f  the  NRC regu la t i ons  
i n  10 CFR 70. 

The costs o f  safeguards as repor ted by DOE appear t o  be r e a l i s t i c  and they are 
a  small f r a c t i o n  o f  the  t o t a l  cos t  o f  the  CRBRP. 

E.6 DOE SAFEGUARD SYSTEM FOR REPROCESSING 

E. 6 .1  Physical Secu r i t y  System Descr ip t ion  

DOE has s ta ted  t h a t  the  most l i k e l y  a l t e r n a t i v e  f o r  the  reprocessing o f  spent 
fuel from the  CRBRP would be the  Developmental Reprocessing P l a n t  (DRP). Mul- 
t i p l e  b a r r i e r s  would be prov ided a t  the  DRP t o  exclude unauthorized i n d i v i d u a l s .  
A Protected Area would be def ined around the  DRP t o  con t ro l  personnel, veh ic le ,  
and r a i l  access t o  the  area. The boundary would cons i s t  o f  two c h a i n - l i n k  fences 
topped by barbed wire.  A guard s t a t i o n  would con t ro l  a l l  t r a f f i c  e n t e r i n g  and 
e x i t i n g  the  Protected Area. The DRP b u i l d i n g  i t s e l f  would prov ide  another bar- 
r i e r  s ince it must be s u b s t a n t i a l l y  constructed t o  p rov ide  a  confinement 
b a r r i e r ,  r a d i a t i o n  sh ie ld ing ,  and tornado r e s i s t a n t  fea tures  (see the  DOE ER 
f o r  a d d i t i o n a l  DRP design in format ion) .  A l i m i t e d  number o f  b u i l d i n g  entrances 
would be provided, each w i t h  access con t ro l s  t o  assure t h a t  on l y  author ized 
personnel ga in  access. I n s i d e  the  DRP, spent f u e l ,  p lutonium processing, and 
plutonium storage operat ions would be contained w i t h i n  ma te r i a l  access areas 
(MAA). These areas would a lso  be pro tec ted  w i t h  access con t ro l  fea tures  
designed t o  l i m i t  personnel t o  only  those necessary t o  perform author ized 
a c t i v i t i e s .  V i t a l  areas conta in ing  equipment o r  mater ia ls  which p r o t e c t  t he  
hea l th  and sa fe ty  o f  t he  p u b l i c  would be c o n t r o l l e d  i n  a  manner s i m i l a r  t o  
t h a t  f o r  MAAs. 

Unauthorized penet ra t ions  o f  these b a r r i e r s  would be detectable using m u l t i p l e  
i n t r u s i o n  de tec t i on  systems. A t  the  Protected Area per imeter ,  e l e c t r o n i c  de- 
v ices  would be i n s t a l l e d  t o  de tec t  any movement and the  per imeter  would be su f -  
f i c i e n t l y  i l l u m i n a t e d  t h a t  c l o s e d - c i r c u i t  t e l e v i s i o n  could be used t o  assess 
any a1 arm cond i t ion .  A1 1  persons, packages, and veh ic les  en te r i ng  o r  1  eavi  ng 
the  Protected Area o r  t he  process b u i l d i n g  would be subject  t o  search f o r  con- 
traband o r  plutonium. The DRP b u i l d i n g  entrances, when no t  i n  use, would be 
pro tec ted  by an i n t r u s i o n  de tec t i on  system, as would the  entrances t o  MAAs and 
v i t a l  areas. C losed -c i r cu i t  t e l e v i s i o n ,  guard fo rce  posts and p a t r o l s ,  and 
superv isory observat ion would prov ide su rve i l l ance  measures t o  assure t h a t  on l y  
author ized a c t i . v i t i e s  are performed. They would a lso  prov ide alarm assessment 
when necessary. 

A l l  alarms, assessment systems, and response communications would be coordinated 
a t  a  cen t ra l  alarm s t a t i o n .  Alarm t ransmiss ion and the  computerized alarm moni- 
t o r i n g  system would be tamper- and f a i l u r e - i n d i c a t i n g  t o  prevent tampering and 
unauthorized access. Redundant c a p a b i l i t i e s  would e x i s t  a t  a  secondary alarm 
s t a t i o n  should the  cen t ra l  alarm s t a t i o n  be compromised. Both s ta t i ons  would 
have c a p a b i l i t i e s  f o r  redundant, continuous, and r a p i d  communication w i t h  
ons i te  and o f f s i t e  response forces.  



DOE has s ta ted  t h a t  t he  DRP would be pro tec ted  by a  dedicated s e c u r i t y  fo rce  
selected, t ra ined ,  and equipped i n  a  manner cons i s ten t  w i t h  requirements estab- 
l i s h e d  i n  10 CFR Par t  73, Appendix B. The s i z e  o f  t h e  fo rce  would be s u f f i c i e n t  
t o  impede and n e u t r a l i z e  the  design bas is  t h rea ts ,  and contingency p lans f o r  
unauthorized ac ts  would be prepared. Response forces would be i n  communication 
w i t h  o f f s i t e  l o c a l  law enforcement agencies who would a s s i s t  as necessary. 

E.6.2 Ma te r i a l  Control  and Accounting System Desc r ip t i on  

For purposes o f  mater ia l  accounting, t he  DRP would be d i v ided  i n t o  s i x  ma te r i a l  
balance areas (MBAs) f o r  which p l  u ton i  um balances cou ld  be performed p e r i o d i c a l  ly.  
The proposed MBAs are: 

o  spent f u e l  storage pool 
o  chemical separat ions area 
o  plutonium n i t r a t e  storage area 
o  plutonium n i t r a t e  conversion area 
o  p lutonium oxide product storage v a u l t  
o  a n a l y t i c a l  1  aboratory area 

During e q u i l i b r i u m  operat ions, an annual average o f  approximately 8 1  f u e l  and 
a x i a l  b lanket ,  4 1  i nne r  b lanket  and 28 r a d i a l  b lanke t  assemblies would be 
received, having a  t o t a l  content  o f  approximately 1000 kg o f  plutonium. The 
assemblies would be accounted f o r  as d i s c r e t e  items. The book inventory  value 
would be based on reac to r  ca l cu la t i ons .  The f i r s t  measured value would be 
ava i l ab le  a f t e r  t he  assemblies are  disassembled and the  p e l l e t s  a re  dissolved. 
The measured value would serve as the  i n p u t  accounting measurement. I n  addi-  
t i o n ,  prompt accounting would be used throughout t h e  f a c i l i t y  based on cont in -  
uous mon i to r ing  o f  t he  uranium and p lutonium contents o f  process streams and 
in termediate storage vessels. 

The f i n a l  product o f  the f a c i l i t y  dest ined f o r  use a t  t he  proposed CRBRP would 
be packaged Pu02, and would be measured and temporar i l y  s to red  i n  a  v a u l t  on- 
s i t e .  Most o f  t h i s  u l t i m a t e l y  would be shipped t o  the  Hanford Reservation 
f o r  f a b r i c a t i o n  i n t o  f u e l  assemblies. Any excess would be s to red f o r  f u t u r e  
use. Account ing . in  t he  v a u l t  area would be on an i tem basis.  Substant ia l  pas- 
s i v e  mater ia l  con t ro l  would be achieved by 1  i m i t i n g  personnel access t o  any s ig -  
n i f i c a n t  q u a n t i t y  o f  plutonium and through the  remote opera t ion  and maintenance 
features o f  t h e  p lan t .  I n  add i t i on ,  t he  massive s h i e l d i n g  and the  h i g h l y  rad io -  
a c t i v e  nature o f  so lu t i ons  o f  plutonium i n  the chemical separat ions area would 
present ser ious obstacles t o  d i ve rs ion  o r  t h e f t  o f  plutonium. Ac t i ve  ma te r ia l  
con t ro l  would be app l ied  by use o f  mon i to r ing  systems t o  de tec t  any unauthor- 
i z e d  movement o f  plutonium from the  process o r  storage..areas. 

For a  y e a r l y  mater ia l  balance, t he  accounting system l i m i t  o f  e r r o r  i s  s t a t e d  
t o  be i n  the  range o f  0.7% o f  throughput f o r  t h e  DRP. This  i s  equ iva len t  t o  
7  kg o f  plutonium per  year based on an annual CRBRP discharge r a t e  o f  1000 kg 
o f  plutonium. For t h e  prompt accounting system, DOE has referenced s tud ies  
t h a t  i n d i c a t e  t h a t  5-day balances i n  c o n t r o l l e d  experiments have shown a  l i m i t  
o f  e r r o r  o f  about 2  percent. 

E.6.3 Costs o f  Reprocessing Safeguards 

DOE based i t s  safeguards cos t  est imates f o r  reprocessing on the  assumption t h a t  
CRBRP spent fuel  would u t i l i z e  on ly  a  f r a c t i o n  (approximately 8%) o f  t he  DRP 



capaci ty .  Since t he  DRP i s  p r i m a r i l y  planned f o r  LMFBR near-term reprocess ing 
app l i ca t i ons ,  and t h e  CRBRP represents t he  b u l k  o f  t h a t  work, t h e  s t a f f  be l i eves  
t h a t  t he  s t a f f ' s  CRBRP f u e l  c y c l e  rev iew should consider  a l l  cos ts  o f  DRP 
safeguards. The t o t a l  cos ts  o f  safeguards (no t  ad jus ted  f o r  t he  8% f a c t o r )  f o r  
the  DRP a re  shown below. 

DOE Costs o f  Safeguards f o r  t h e  DRP 
( i n  m i l l i o n s  o f  $) 

- 
Capi ta l  Annual 
Investment Operat i  ng 

Physica l  S e c u r i t y  System $35 $ 1.5 

M a t e r i a l  Cont ro l  and 
Account i  ng 

Secu r i t y  Force 

T o t a l  

(a ) In fo rmat ion  n o t  p rov ided  by t he  DOE. However, t h e  
s t a f f  be l i eves  these cos ts  would be n e g l i g i b l e  by 
comparison. 

NRC Assessment o f  Reprocessing Safeguards 

The proposed DOE f a c i l i t y  des ign i s  conceptual i n  nature;  hence t h e  safeguards 
system i s  a l s o  conceptual . '  However, t h e  concepts and technologies f o r  phys i ca l  
s e c u r i t y  systems f o r  t h i s  t ype  o f  f a c i l i t y  a re  s u f f i c i e n t l y  developed t o  assure 
t h a t  t h e  DRP can be e f f e c t i v e l y  p ro tec ted .  Alarm response c a p a b i l i t i e s  a re  
expected t o  be incorpora ted  i n t o  t h e  safeguards design t o  de te r  and prevent  
design bas i s  t h r e a t  acts .  

The MC&A system f o r  t h i s  f a c i l i t y  i s  expected t o  be designed t o  assure t h a t  
p lu ton ium losses o r  d i v e r s i o n  would be detected i n  a t i m e l y  manner. To achieve 
t h e  a c c o u n t a b i l i t y  measurement c a p a b i l i t y  s t a t e d  by DOE would r e q u i r e  a sophis- 
t i c a t e d  MC&A system w i t h  a l e v e l  o f  performance n o t  y e t  demonstrated i n  a l a r g e  
reprocess ing p l a n t .  However, s i g n i f i c a n t  progress i n  MC&A techno1 ogy has been 
made through research and development on reprocess ing safeguards. Thus t he  
s t a f f  be l i eves  t h a t ,  i n  t h e  t ime frame o f  design and cons t ruc t i on  o f  t h e  DRP, 
t he  safeguards system, as descr ibed by  t h e  DOE, can meet t h e  assessment c r i -  
t e r i a .  DOE cos ts  o f  DRP safeguards appear t o  be r e a l i s t i c  and represent  o n l y  
a small f r a c t i o n  o f  t h e  t o t a l  f u e l  c y c l e  cos t .  

E.7 DOE SAFEGUARDS SYSTEM FOR WASTE MANAGEMENT 

E. 7 . 1  Safeguards D e s c r i p t i o n  

Based on l e v e l  o f  r a d i o a c t i v i t y  o r  concent ra t ion  of SNM, t h e r e  a re  two types o f  
r a d i o a c t i v e  waste generated by t h e  CRBR f u e l  c y c l e  t h a t  may r e q u i r e  safeguards. 
These a re  (1) h igh - l eve l  waste (HLW), and (2)  t r ansu ran i c  (TRU) waste. 



The HLW generated by reprocessing spent f u e l  i s  t o  be f i x e d  i n  a  s o l i d  ma t r i x  
and packaged i n  cy l i nde rs  f o r  d isposal  a t  a  Federal repos i to ry .  A phys ica l  
s e c u r i t y  program would be incorporated a t  the  s i t e .  This program would inc lude 
access c o n t r o l ,  means o f  de tec t i ng  unauthorized a c t i v i t i e s ,  and a  response pro- 
gram t o  reso lve  abnormal s i t u a t i o n s .  

TRU wastes generated a t  t he  reprocessing and f u e l  f a b r i c a t i o n  f a c i l i t i e s  are t o  
be s to red according t o  e x i s t i n g  storage p o l i c i e s  and procedures a t  an e x i s t i n g  
TRU waste storage s i t e  loca ted  on the  DOE Hanford Reservat ion u n t i l  disposal a t  
a  Federal repos i to ry .  The s i t e  i s  i s o l a t e d  and pro tec ted  from p u b l i c  access, 
w i t h  su rve i l l ance  maintained by the  Hanford Pa t ro l .  

E.7.2 NRC Assessment o f  Safeguards Measures 

P ro tec t i on  o f  t he  waste generated by the  CRBRP f u e l  cyc le  would be commensurate 
w i t h  the  small amount and low concentrat ion o f  p lutonium invo lved and the  gen- 
e r a l l y  low a t t rac t i veness  o f  the  mater ia l  as a  poss ib le  t a r g e t  f o r  sabotage. 
The p r o t e c t i o n  a f fo rded by i n t e r i m  storage f a c i l i t i e s  and Federal repos i to ry  
disposal w i l l  p rov ide  add i t i ona l  assurance t h a t  sabotage attempts would no t  be 
successful .  Attempted t h e f t  o f  s to red  waste ma te r ia l s  i s c o n s i d e r e d  improbable 
due t o  i n a c c e s s i b i l i t y ,  h igh  r a d i a t i o n  l eve l s ,  and low concentrat ions o f  p lu to -  
nium involved.  

The amount o f  HLW and TRU waste generated by t h e  CRBRP f u e l  cyc le  would be small 
compared t o  the  t o t a l  volume o f  s i m i l a r  waste generated by the  nuclear  indus t ry .  
Thus any costs associated w i t h  t h e  safeguards f o r  CRBR f u e l  cyc le  wastes would 
be expected t o  be small by comparison w i t h  o v e r a l l  waste safeguards costs f o r  
t he  nuclear  power indus t ry .  

E.8 TRANSPORTATION SAFEGUARDS 

E.8.1 Shipment by Truck 

The opera t ion  o f  the  CRBRP f u e l  cyc le  would r e q u i r e  the  t ranspor ta t i on  o f  rad io -  
a c t i v e  ma te r ia l ,  i n c l u d i n g  p lutonium powders, f r e s h  f u e l  and rad ioac t i ve  wastes. 
The DOE Order 5632.2 (DOE 1979) requ i res  t h a t  a l l  shipments o f  two o r  more k i l o -  
grams o f  separated p lutonium be made i n  Safe Secure Transport (SST) veh ic les  
except f o r  movement o f  ma te r i a l s  between Protected Areas on the  same DOE s i t e .  
These DOE o n s i t e  movements may be made by SST o r  o ther  securi ty-approved conven- 
t i o n a l  veh i c le  escorted by armed s e c u r i t y  personnel i n  a  veh ic le  equipped w i t h  
a  two-way rad io .  Such o n s i t e  t ranspor ta t i on  l i n k s  f o r  t he  CRBRP f u e l  cyc le  would 
inc lude movements between the  conversion f a c i l i t y  (PUREX-200 East Area) and f u e l  
rod f a b r i c a t i o n  (FMEF-400 Area) f o r  Pu02 powder, the  rod  f a b r i c a t i o n  (FMEF-400 
Area) and f u e l  assembly (Bu i l d ing  308-300 Area) f o r  sealed f u e l  rods, and the  
rod  f a b r i c a t i o n  (FMEF) and the  waste storage area (Hanford Reservation) f o r  
t ransuran ic  wastes (TRU). 

The SST i s  equipped w i t h  a c t i v e  and passive b a r r i e r s  t o  p r o t e c t  aga ins t  t h e f t  
and sabotage attempts. Trained, equipped, and armed d r i v e r s  and escor ts  a re  
prov ided w i t h  a  r a d i o  communication l i n k  t o  a  d ispatcher  and l o c a l  law enforce- 
ment agencies. O f f s i t e  SST plutonium movements would inc lude plutonium from 



the  DOE s torage f a c i l i t i e s  t o  t h e  convers ion p l a n t ,  CRBRP f u e l  assemblies t o  
t he  CRBRP, and p lu ton ium ox ide from t h e  reprocess ing f a c i l i t y  t o  t h e  FMEF. 
Truck shipments o f  p lu ton ium m a t e r i a l s  a re  summarized i n  Table E .1 .  

E.8.2 Shipments by R a i l  

DOE has s t a t e d  t h a t  r a i l  shipments o f  spent CRBRP f u e l  and h i gh - l eve l  waste 
(HLW) would be i n  con ta iners  t h a t  a re  designed i n  accordance w i t h  Department 
of T ranspor ta t ion  and NRC r egu la t i ons .  Such t r a n s p o r t a t i o n  a c t i v i t i e s  would 
inc lude  spent f u e l  shipments from t h e  CRBRP t o  t h e  reprocess ing p l a n t ,  HLW 
shipments from the  reprocess ing p l a n t  t o  a  waste s torage f a c i l i t y ,  and HLW 
shipments from a  waste s torage f a c i l  i t y  t o  a  Federal geo log ic  r epos i t o r y .  

Spent f u e l  assemblies and HLW are  bo th  t he rma l l y  ho t  and h i g h l y  r a d i o a c t i v e ,  
and would be t r anspo r t ed  and p ro tec ted  i n  l a r g e  casks weighing many tons. The 
casks w i l l  be designed f o r  t r a n s p o r t  on 100-ton capac i t y  f l a t c a r s  and a f f o r d  
cons iderab le  p r o t e c t i o n  aga ins t  sabotage ac ts .  Escorts would ma in ta in  con t i n -  
uous s u r v e i l l a n c e  o f  t h e  casks and would be prov ided w i t h  communication capab i l -  
i t y  t o  l o c a l  law enforcement agencies i n  case o f  emergencies. Ra i l  shipments 
a re  summarized i n  Table E.1. 

E.8.3 Costs o f  T ranspor ta t ion  Safeguards 

The t r a n s p o r t a t i o n  cos ts  a t t r i b u t a b l e  t o  safeguards can be f a i r l y  e a s i l y  sepa- 
r a ted  from general  t r a n s p o r t a t i o n  costs .  The spec ia l  sh ipp ing  con ta iners  t h a t  
con ta in  i r r a d i a t e d  m a t e r i a l s  o r  wastes a re  considered f u e l  c y c l e  costs  s ince  
they a re  r e q u i r e d  due t o  r a d i o l o g i c a l  p r o t e c t i o n  needs. Escor ts  t h a t  accompany 
the  shipments and t h e  necessary communications represen t  t h e  major t ranspor ta -  
t i o n  safeguards cos ts .  T ranspo r t a t i on  o f  spent f u e l  and spend b l anke t  assem- 
b l i e s  w i l l  have two escor ts  and a  communication network. The cos t  per  e s c o r t  
i s  expected t o  be $50,000 per  year .  

DOE has i n d i c a t e d  t h a t  t h e  SST system, which would be used f o r  highway sh ip-  
ments o f  f r e s h  m a t e r i a l s  con ta i n i ng  plutonium, i s  p r i n c i p a l l y  in tended t o  pro-  
v i de  p r o t e c t i o n  from t h e f t  o r  d i ve r s i on .  Thus, i t i s  considered a  p a r t  o f  
safeguards costs .  Based on DOE i n fo rma t i on ,  t he  system has s u f f i c i e n t  add i -  
t i o n a l  .ava i  l a b i  1  i t y  and communication capabi 1  i t i e s  t o  accommodate CRBRP t r ans -  
p o r t a t i o n  requirements.  Operat ing cos ts  f o r  t he  SST a re  r epo r t ed  t o  be $18,000 
per  4000 km (2500-mi 1  e) shipment. 

Two areas no t  addressed by DOE t h a t  may have a  minor e f f e c t  on t r a n s p o r t a t i o n  
safeguards cos ts  a re  movements o f  m a t e r i a l  between f a c i l i t i e s  on t h e  Hanford 
Reservat ion and shipments o f  HLW from t h e  reprocess ing f a c i l i t y  t o  t he  s torage 
f a c i l i t y .  Escor t ing  ma te r i a l  on t h e  Hanford Reservat ion may r e s u l t  i n  t h e  
h i r i n g  o f  an e x t r a  guard a t  an annual cos t  o f  about $50,000. DOE s t a tes  t h a t  
HLW would be t ranspor ted  i n  a  s i m i l a r  fash ion  t o  spent f u e l ,  which imp l i es  t h a t  
escor ts  may be used. The annual c o s t  o f  esco r t i ng  HLW would be $21,000, based 
on t h e  r a t i o  o f  t he  number o f  shipments o f  spent f u e l  t o  HLW. Est imated annual 
costs  o f  t r a n s p o r t a t i o n  safeguards a re  summarized i n  Table E . 1 .  



Tab1 e E. 1 CRBRP p l  u t o n i  um t r a n s p o r t a t i o n  1 i n k s  and safeguards cos t s  

T r a n s p o r t a t i o n  L i  nk P l  u t o n i  um Form 
Shipments Safeguards 

Transpor t  Mode p e r  Year Costs 

DOE Storage t o  Pu Conversion1 Storage form S ST N A ~  N A 

Pu Conversion t o  Rod Fab r i ca t i on1  Pu02 powder SST o r  Esco r t  $ 50,000 

Rod F a b r i c a t i o n  t o  Fuel  Assembly MOX p e l l e t s  i n  sealed rods SST o r  Esco r t  14  

Fuel Assembly t o  CRBRP MOX Fuel assemblies SST 14 252,000 

CRBRP t o  Reprocessing Spent Fuel assembl i es Casks- Rai 1 14 100,000 
Spent B lanke t  assembl i e s  Casks- Rai 1 12 100,000 

Reprocessing t o  Rod F a b r i c a t i o n  Pu02 powder SST 14 252,000 

Rod F a b r i c a t i o n  t o  Waste Storage TRU waste Truck 5 N A 

Reprocessing t o  Waste Storage TRU & Metal  Scrap Truck -24 N A 

Reprocessing t o  Waste Storage HLW i n  m a t r i x  i n  c a n i s t e r s  Casks-Rai 1 3 21,000 

lThese l i n k s  e x i s t  o n l y  f o r  t h e  5-year demonstrat ion per iod .  
2Data n o t  ava i  1 ab le .  



E.8.4 NRC Assessment o f  T r a n s p o r t a t i o n  Safeguards 

The t r a n s p o r t a t i o n  safeguards systems proposed by DOE meet t h e  general  assess- 
ment c r i t e r i a  descr ibed i n  Sec t ion  E . 1 .  Use o f  t h e  SST system f o r  highway 
shipments o f  separated p l  u t o n i  um would p r o v i d e  reasonable p r o t e c t i o n  a g a i n s t  
t h e f t  and sabotage, as t h e r e  would be armed e s c o r t s ,  and t h e  v e h i c l e  would be 
equipped w i t h  i m m o b i l i z a t i o n  fea tu res .  Unauthor ized access t o  t h e  v e h i c l e  
would be prevented by f o l l o w i n g  s t r i c t  l o a d i n g  procedures a t  t h e  f a c i l i t y ,  
p r o v i d i n g  c a r e f u l l y  se lec ted ,  s p e c i a l l y  t r a i n e d ,  equipped, and armed c o u r i e r s  
and d r i v e r s ,  and i n c l u d i n g  a c t i v e  and pass ive b a r r i e r s  t o  p r o t e c t  t h e  cargo. 
Timely response t o  t h e f t  o r  d i v e r s i o n  and sabotage at tempts  would be p rov ided  
by cons tan t  communication th rough  a c e n t r a l  d i s p a t c h e r  ( w i t h  a redundant system 
a v a i l a b l e ) ,  and coopera t i ve  e f f o r t s  o f  l o c a l  law enforcement and o t h e r  Federal  
agencies. 

For the  cases where t h e  SST system would n o t  be u t i l i z e d  ( t r a n s f e r s  around t h e  
Hanford Reservat ion and r a i l  shipments f o r  spent f u e l  and b l a n k e t  assemblies 
and HLW), secur i ty -approved v e h i c l e s  w i t h  communications and e s c o r t s  would be 
used. The r a i l  casks would be massive enough t o  p r o v i d e  r a d i o l o g i c a l  p ro tec -  
t i o n ,  and would a1 so p rov ide  s u b s t a n t i a l  t h e f t  and sabotage p r o t e c t i o n .  Armed 
escor ts  would p r o v i d e  a f u r t h e r  l e v e l  o f  assurance, as would t h e  communications 
system which would p e r m i t  t i m e l y  l o c a l  law enforcement agency response t o  
emergencies. 

The cos ts  es t ima ted  by DOE f o r  t r a n s p o r t a t i o n  safeguards appear t o  be r e a l i s t i c  
and do n o t  rep resen t  a major  c o n t r i b u t i o n  t o  t h e  CRBRP f u e l  c y c l e  costs .  

E.9 ENVIRONMENTAL IMPACTS OF SAFEGUARDING NORMAL OPERATIONS OF THE CRBRP 
FUEL CYCLE 

The s t a f f  b e l i e v e s  t h a t  t h e  environmental  impact o f  t h e  safeguards measures 
necessary t o  min imize t h e  r i s k  o f  a successfu l  a c t  o f  t h e f t  o r  sabotage w i l l  
be n e g l i g i b l e .  The safeguards systems t h a t  DOE proposes t o  employ f o r  t h e  
CRBRP f u e l  c y c l e  would i n v o l v e  minimal c o n s t r u c t i o n  beyond t h a t  r e q u i r e d  f o r  
t h e  o p e r a t i o n  o f  t h e  f u e l  c y c l e  f a c i l i t i e s  themselves. No new c o n s t r u c t i o n  
w i l l  be r e q u i r e d  f o r  t r a n s p o r t a t i o n  safeguards. The number o f  o p e r a t i n g  per-  
sonnel . requ i red  f o r  safeguards and t h e  amount o f  equipment r e q u i r e d  f o r  t h e i r  
suppor t  would be smal l  compared t o  t h e  o v e r a l l  personnel  and equipment r e q u i r e  
ments o f  t h e  CRBRP f u e l  cyc le .  The o p e r a t i o n  o f  t h e  safeguards systems would 
n o t  impact t h e  environment beyond t h e  immediate v i c i n i t y  o f  t h e  f u e l  c y c l e  
a c t i v i t i e s .  
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LETTER FROM ERDA RE I N  L I E U  OF TAX PAYMENTS 
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LETTER FROM ERDA RE NEED FOR 
SOCIOECONOMIC MONITORING PROGRAM 
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A P P E N D I X  H 

D R A F T  NPDES P E R M I T  



.PEFMT NO. 'IN0028801 

545 COURTLAND STREET 
ATLANTA. QEOROlA 30501 

AU'IIKIRIZATICN 'ID DISClWXZ UNDER THE 
NATIONAL  PO^ DIS-E EL;IMINATION SYSTEM 

In ca'wliance with the provisions of the Clean Water Act, as amemled, 
(33 U.S.C. 1251 et.  seq; the "ACT"), 

U. S. Department of Energy 
Clinch River Breeder Reactor Plant Project Office 
P.O. Box u 
Oak Ridge, Tennessee 37830 

DRAFT 
OCT 2 9 1982 

is authorized to discharge from a facility located a t  

Clinch Ftiwr Breeder Reactor Plant 
near Oak Ridge, Tennessee 

to receiving waters named 

NOTE: CHANGES TO THE 6/24/82 - 
DRAFT ARE NOTED BY A BAR IN 
THE RIGHT MARGIN. OSN 012 HAS 
BEEN ADDED TO ATTACHMENTS B 
AND C. ATTACHMENTS D AND E 
ARE NEW. 

Clinch Riwr 

in  accordance with effluent limitations, mitoring requirements and other 
conditions set forth in Parts I, 11, and I11 hereof. The permit cansists of 
this cover sheet, Part I 11 page(s), Part I1 1 2  page(s), Part I11 
L p a g e ( s ) ,  and Attadhments 5 . I 

This permit shall become effective ori 

This permit and the authorization to discharge shall expire a t  midnight, 

h t e  Signed Paul J. T r a i ~  
Director 
Water M&gement Divisim 



A. l?&FLU%LW LIMITATIONS AND M3NITORING REQUIREMENTS 

DRAFT' 
OCT 2 9 1982 

mFmI 
Page 1-1 
Permit No. TN0028801 

During the period beginning on start of disdharge and last ing through expiration the permittee is authorized t o  
dis&arge £ram o u t f a l l ( s )  s e r i a l  nunber(s) 001 - Camnon Plant Discharge ( i n c l d e s  Sewage T r e a b n t  Unit 
effluents during construction and a l l  plant wastes during operation). 

Such discharges shall be limited and monitored by the permittee a s  specified belm: 

Effluent character is t ic  

F l m  - rn3/~ay (%D) 
Terrperature 
Additional Monitoring 
Total Cqper  (mg/l)  
Total C a p w  (rg / l )  

Discharge Limitations 

Daily Avg Daily Max 

N/A N/A 
See Part 1 I I . D .  1/ - 
See Part 1 I I .C .  - 3/ - - 3/t ?/ - 

Pbnitoring Requirements 
M s u r e n t  Sanple 

Daily Calculation 
See Part 1 I I . D .  

2/ 24-hour ccrrrposite 
y/ 2 4 4 1 0 ~  canposite 
T/ - 24-hour mmpcsite I 

I 
There shal l  be no discharge of floating solids or  vis ible  foam i n  other than t race  m u n t s .  

Samples taken i n  compliance w i t h  the  mnitoring requirements s,oecified above sha l l  be taken a t  the fo l lwing 
location(s): plant discharge pr ior  t o  entry in to  the Clindh River except t h a t  t o t a l  copper sha l l  a l so  be  
monitored a t  the edge of the mixing zone. Monitoring sha l l  not be applicable un t i l  start of disdharges other 
than OSN 002. 

8 
1/ The receiving water sha l l  not exceed (1) a maximrm water temperature change of X' (5.4F1 ) relat ive t o  an - 

upstream control point,  (2) a maximum ta tpera twe of 30.5'C (86.g1F), and (3) a m x h  r a t e  of change 
of 2C ' (3.W' ) per hour as  measured a t  a depth of f ive  fee t  o r  mid-dept'z which ever is less, outside of a 
mixing mne a s  defined i n  Part 1 I I . D .  

2/ Starti-  s i x  mnths a f t e r  commercial operation date, frequency shal l  be tm per mnth  f o r  the f i r s t  12 - 
months and once per month thereafter. 

3/ Limitation t o  be provided if necessary to c a p l y  w i t h  Tennessee Water Quality Standards requirements after - 
sdmission of data ard report r q i r e d  by Parts III .P,  Q and/or R. 

4/ Limitation applicable a t  the edge of tne approved mixing zone (see Part 1 I I . D . )  - I 



Prn I 
Page 1-2 
Permit No. TWO28801 

A. EFFLUHYT LIMITATICWS AND MONITORING REQU- 

During the period beginning m start of disdharge and lasting through expiration the permittee is authorized to 
discharge from outfall(s) serial nLrmber(s) 002 - 1/ - Sewage Treatment Unit effluents to OSN 001 during 
construction and operation. 

Such discharges shall be limited and monitored by the permittee as specified below: 

Effluent characteristic Discharge Limitations 
Other Units 

bitoring Requirements 

(mg/l except as noted) Measurement sample 
Frequency l"yPe 

mily Average mily Maximum 

F ~ W  - m3/my (MGD) N/A 2/ 
BOD5 30 65* 
Total Suspended Solids 30 60* 
Settleable Solids (ml/l) 1.0 1.0 
Dissolved Oxygen See Belw 
Chlorine Residual N/A N/A* 
Fecal Coliform - 3/ (organisms/100 m l )  N/A* N/A* 

Recorder 
Grab 
Grab 
Grab 
Grab 

I 
Grab 
Grab 

Effluent shall contain a minimum of 1.0 mg/l of dissolved oxygen at all times. 

NOTE: Additional units m y  be added (or subtracted) provided that each individual unit does not exceed the abow 
limitations or its individual design flow. A process mcditication may be made during the construction 
phase to the existing system to allow increased flow; howecer, all other discharge limitations shall 
apply. In either case, proper applicatian must be made to EPA and the State of Tennessee prior to 
institution of any changes. I 

There shall be not discharge of floating solids or visible foam in other than trace amunts. 

Samples taken in ccanpliance with the monitoring requirements specified above shall be taken at the following 
location(s): . Individual Sewage Treatment Unit effluents prior to mixing with any other waste stream. 

1/ Internal serial nmber for identification and monitoring purposes. - 
21 Flw shall not exceed 49 (0.013) for the smaller unit nor 197 (0.052) for the larger unit. 
/ - Gecanetric Mean 

* See attachment D for more stringent requirements. 
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A. LIlvIIrBTIONS AND MONITOlUNG RFQUIREMENTS OCT 2 9 1982 
During the period beginning on start of discharge and last ing through expiration the permittee i s  authorized t o  
discharge f r m  ou t fa l l ( s )  se r ia l  nunber(s) 003 through 008 - Point source runoff £ran areas of construction and 
yard drainage t o  unnamed dit&es t o  the Clindh River. (003, 004 and 006 may a lso  receive dewatering wastes 
and/or other srall sources and 007 may a lso  receive overflcw £ran the Concrete Wash Settling Fbnd and the 
Aggregate 'Washing Settling Pond during abnormal ra infa l l  periods. ) 

Such discharges sha l l  be limited and mnitored by the permittee as  specified belm: 

Effluent c-haracteristic 

Flcw - m3/~ay (SD) 
Tatal Suspended Solids (mg/l) 
O i l  and G r e a s e  (q/l) - 5/ 
k t en t i on  Wlune 

Disdharge Limitations 

N/A 
2/ s/ 

See Belm 

bbnitoring Requiremnts 

l/we& 1/ G r a b  

3 
I 
P 

The runoff treatment ponds shall be capable of processing the 10-year, 24-hour ra infa l l  event plus a l l  
accurraiLated silt without overflcw of the standpipe. Not less than once per s i x  mnths for  the f i r s t  year, 
permittee shall ascertain that available se t t l ing  volume meets this rqi remerr t  and shal l  report this finding 
when s h t t i n g  Discharge Wnitoring Reports. Frequency during subsequent years shall be determined based on 
assessment of the i n f o m t i o n  for  the f i r s t  year. 

Permittee shall min ta in  o r  obtain records of rainfal l  representative of site conditions. A 1 1  periods of 
ra in fa i l  which exceed the 10-year, 24+0ur event or  cause discharge from any overflm shall be reported t o  EW. 

The drain value on 008 (Quarry Pond) shal l  be locked a t  a l l  times w i t h  the key placed only i n  the cus tdy  of 
the Senior Construction S i te  Representative and/or his supervisors and shal l  not be provided t o  h i s  
subordinates. In  the event that  this valve mst be opened for  maintenance purposes, a l l  resonable precautions 
sha l l  be taken t o  minimize any silt released t o  the Clinch River. bbnitoring shal l  be 2/day by grab sample 
w i t h  analyses t o  include TSS, p H  and f l w .  

NOTE: No di rec t  discharge £ran t q r a q  ponds T I I  T2, or  T3 is  permitted by this Authorization t o  Discharge 
(Disdharge t o  OSN 003 through 007 is permitted.). Any direct  discharge t o  waters of the U.S. sha l l  be reported 
i n  accordance w i t h  requirements of Part II.A.3.b, except that  reporting shal l  be within f ive  days. Monitoring 
shall be 2/day by grab s q l e  w i t h  analyses t o  i n c l d e  TSS, pH and f l m .  
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OCT 2 9 1982 Permit No. 1N0028801 
A. EZFUENT LIMITATIONS AND MONITORING -1- 

During the period beginning on start of discharge and lasting through expiration the permittee is authorized to 
discharge from outfall(s) serial number(s) 003 through 008 - Point source runoff from areas of construction and 
yard drainage to unnamed ditches to the Clinch River. (003, 004 and 006 may also receive dewatering wastes 
and/or other small sources and 007 may also receie overflow from the Concrete Wash Settling Pond and the 
Aggregate Washing Settling Pond during abnormal rainfall periods.) Continued 

The pH shall not be less than 6.0 standard units nor greater than 9.0 standard units and shall be mni tored 
l/week - 1/, - 4/. I 
There shall be no discharge of floating solids 'or visible foam in other than trace amunts. 

Samples taken in compliance with the monitoring requirements specified above shall be taken at the following 
location(s): points of discharge from treatment ponds A, B, C, D, E and the quarry pond, respectively, prior 
to mixing with any other waste stream - 3/. 

I 
I 
ul 1/ Sampling and inspection of the filter and water level shall be conducted at least two times per week 8 - 

during periods when the water lew1 is within 36 inches of the top of the overflcw pipe. All periods of 
overflcw shall be reported and representative samples collected and analyzed, with the first sample 
collected within 12 hours of start of overflow. 

2/ In the etent that effluent amcentration exceeds 50 mg/l, permittee shall evdLuate system performance to - 
assure that the system is operating as designed and that on-site controls are effectie. Permittee shall 
take appropriate corrective action as required. 

3/ All periods of discharge from the Concrete Wash and Aggregate Washing Settling Ponds to OSN 007 shall be - 
reported and monitored l/day for total suspended solids, total dissolved solids and pH on grab samples at 
the individual Settling Pond discharge points. 

4/ Applicable to any flow up to the flaw resulting from a 24-hour rainfall event with a probable recurrence - 
interval of once in ten years. 

5/ qpplicable to OSN 003 only. - 
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OCT 2 9 1982 permit No. 1N0028801 
A. EFFLUENT LWITATICNS AND MXWI'ORING REQUIIIEMENTS 

During the period beginning on start of discharge and lasting through expiration the permittee is authorized to 
discharge from outfall(s) serial number(s) 009 - 1/ - Waste Water Treatment System effluent to OSN 001 or to the 
cooling tower system as make-up. 

Such discharges shall be limited and monitored by the permittee as specified below: 

Effluent characteristic Discharge Limitations bbnitoring Requirements 
kg/&y ( lbs/&y ) Other Units (mg/l) 

Measurement m l e  
Daily A q  Daily Max Daily A- Daily Max Frequency Type 

 low - m3/my (MGD) - - N/A 
Tbtal Suspended Solids 20 (45 ) 68 ( 150 ) 30 
Oil and Grease lO(23) 14(30) 15 

N/A O-3nt inuous Recorder 
100 l/week Grab 
20 l/week Grab 

& 
The pH shall not be less than 6.0 standard units nor greater than 9.0 standard units and shall be monitored 
l/week on a grab sample. 

There shall be no discharge ot floating solids or visible foam in other than trace wunts. 

Samples taken in compliance w i t h  the hitoring requirements specified abo* shall be taken at the following 
location(s): Waste Water Treatment System effluent prior to mixing with any other waste stream. 

1/ Internal serial number for identi f ication and mni toring purposes. - 
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Permit No. 1N0028801 

During the period beginning on start of discharge and lasting through expiration the permittee is authorized to 
discharge from outfall(s) serial nunuber (s) 010 - 1/ - Liquid Radwaste effluent to E N  001. 

Such discharges shall be limited and mitored by the permittee as specified below: 

Effluent characteristic Discharge Limitations hitoring Requirements 
kg/day ( -s/day ) (mg/l) 

(except as noted ) 
Measurement 

Daily Atg Eaily Max mily Atg Daily Max Frequency 'WPe 
Sample 

 low - m3/my (KD) - - N/A N/A l/batch Calculation 
Total Suspended Solids 0.05 (0.11) 0.27(0.60) 15 20 l/batch Grab 
Oil and Grease 0.05(0.11) 0.27(0.60) 15 20 l/batch Grab 

I 

m: The radioactive mponent of this discharge is regulated by the U.S. Nuclear Regulatory Carnmission under 

I 
the requirements of the Atomic Energy Act and not by the U.S.E.P.A. under the Clean Water Act 

The pH shall not be less than 6.0 standard units nor greater than 9.0 standard units and shall be monitored 
l/batch . 
There shall be no discharge of floating solids or visible foam in other than trace munts. 

Samples taken in compliance with the mnitoring requirements specified above shaLl be taken at the following 
location(s): discharge from the radwaste treatment system prior to mixing with any other waste stream. 

1/ Internal serial number for identification and monitoring purposes. - 
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A* LIMITATIONS AND MlJXtWRING -1- OCT 2 9 1982 
During the period beginning on start of discharge and lasting through expiration the permittee is authorized to 
discharge from outfall(s) serial number(s) 011 L/ - Oling Wwer B~.c~J&MI to OSN 001. 

Such discharges shall be limited and monitored by the permittee as specified below: 

Effluent characteristic Discharge Limitatims bitoring mrements 

Measurement Sample 
mily A- Daily Max Inst b x  F=¶'J'=ncY Type 

 low - m3/Day (WD) N/A N/A - Continuous Recorder/Tbtalizer , 
Total Residual Chlorine - mg/l - - 0.14 ant inuous m r d e r  
Total Residual Chlorine - mg/l - - 0.14 l/week Multiple Grabs 
Temperature - "C("F) - 32.8(91) - Continuous Recorder 

Discharge of blowdm from the cooling system shall be limited to the minimum discharge of recirculating water 
necessary for the puqose of discharging materials cantained in the process, the further build-up of klhich mid 
cause concentrations or munts exceeding limits established by best engineering practice. A reprt showing how 
canformance with this requirement will be met, including operational procedures, shall be subnitted during the 
system design stage. Additionally, annual reports shall be submitted along with the first quarterly monitoring 
report suhuitted af ter January 1 of each year. Discharge temperature shall not exceed the lowest temperature of 
the recirculating cooling water prior to the addition of make-up. 

mere shall be no discharge of detectable amxlnts of materials added for corrosion inhibition (including but not 
limited to zinc, chromium or phosphorus) or any chemicals added which ccntain any of the 129 priority pollutants. 

The pH shall not be less than 6.0 standard units nor greater than 9.0 standard units and shall be nonitored by 
continuous recorder. 

There shall be no discharge of floating solids or visible foam in other than trace munts. 

Samples taken in canpliance with the mitoring requirements specified above shall be taken at the following 
location(s): discharge from the cooling towers prior to mixing with any other waste stream: 

1/ Internal serial number for identification and monitoring purposes. - 
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A. EFFWBYT I1;IMITATIONS AND bDNITOFCWG 
OCT 2 9 1982 

During the period beginning on start of discharge and lasting through expiration the permittee is authorized to 
discharge from outkll (s) serial number (s )' 012 - 1/ - Prmperational and other metal cleaning wastes to OSN 003. 
Such discharges shall be limited and monitored by the permittee as specified below: 

Effluent characteristic Discharge Limitations Fbnitorinq Requi renaents 

kg/batch(lbs/batch) Other Units (mg/l) 
Measurement Sample 

Daily A- hily Max FreqUrnc~ Type 

F ~ W  - m3/~a~ (MW) 2/ 
Oil and Grease 
Total Suspended Solids 

'z/ 

Copper, Total - 
~rcn, mtal 2/ 
Phosphorus as P 3/ - z/ 
Chemical Oxygen -&mad - 4/ - 2/ 

Determination(s) 
2/ Grab 
2/ - Composite 
2/ - -i te 
2/ Composite 
z/ Ccanposi te 
T/ - Conpsite 

Metal cleaning wastes shall mean any cleaning compounds, rinse waters, or any other waterborne residues derived 
from cleaning any metal process equipnent. 

Permittee shall notify EPA and the State of any chemicals proposed for use in metal cleaning operations which 
have not been previously reported and shall indicate the lewls of organics, phosphorous and priority pollutants 
expected in the discharge frcw OSN 012. Such notification shall be not less than 90 days prior to use. 
Additional limitations and/or monitoring may be required after notifiction. 

In the event that any metal cleaning wastes are disposed of either on site or off site, disposal shall be in an 
environmentally' acceptable manner. Details of such disposal shall be submitted to EPA and the State not later 
than 90 daysprior to any such disposal. 

The pH shall not be less than 6.0 standard units nor greater than 9.0 standard units and shall be mnitored on 
representat i w grab samples. 

There shall be no discharge of floating solids or visible foam in other than trace amounts. 

Samples taken in qliance with the monitoring requirements specified abow shall be taken at the following 
location(s): discharge from the metal cleaning wastes treatment facility prior to mixing with any omer waste 
st ream. 



A. EFFWEDT LIMITATIONS AND M3NITORING REQUIREMENTS 
DRAFT 

OCT 2 9 1982 

PART I 
Page 1-9 
Permit No. TNO028801 

During the period beginning on start of discharge and lasting through expiration the permittee is authorized to 
discharge from outfall(s) serial number(s) 012 - 1/ - Pre-operational and other metal cleaning wastes to CSN 003. 
Continued 

1/ Internal serial number for identification and monitoring purposes. - 
2/ The total quantity of each pollutant discharged shall be reported. In no case shall the quantity - 

discharged exceed the quantity determined by multiplying the volume of the batch of metal cleaning waste 
generated tines the concentrations noted above (i.e., 3.8 kg (8.3 lbs) of irm, copper and phosphorus; 57 
kg (125 lbs) of oil and grease; and 114 kg (250 lbs) of total suspended solids per million gallons of metal 
cleaning waste generated). The permittee shall also report the frequency of measurement used to adequately 
quantify the pollutants discharged. Total volume of wastewater generated and discharged shall be reported. 

3/ Applicable to preoperatimal cleaning wastes and other metal cleaning wastes with high initial - 
concentrations of phosphorus. 

4/ mlicable to any cleaning operation containing organic acids, chelating coqxxnds or other compounds with - 
high o w e n  demand. 
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During the period beginning on start of intake operation and la~tiug~through expiration the permittee shall 
monitor serial number (s) 013 - 1/ - Plant Intake. 

Characteristic 

 low - m3/Day (MGD) 
Temperature 
Mdi tional Mni toring 

Limitations bnitoring Requirements 
Measurement 

Daily Maximum 
m l e  

Daily Awrage Frequency ' m e  

N/A N/A 
N/A N/A 

See Part 1II.C. 

Continuous PLrrnp logs 
Continuous m r d e r  

2/ - 24-hour Ccmposite 

Discharge of intake backwash is permitted without limitation or monitoring requirements. 

samples taken in compliance with the monitoring requirements specified abow shall be taken at the following 
location(s): Plant intake 

1/ Serial number assigned for identification and monitoring purposes. 
/ - Starting six months after oommercial operation date, frequency shall be two per mnth for the first 12 

months and once per month thereafter. 
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Be SCHEWLE OF COMPLJANCE 
DRAm F e r m i t  No. TN0028Wl 

OCT 2 9 1982 

1. The permittee shal l  achieve q l i a n c e  with the effluent limitations 
specified for discrharges i n  accordance with the fo l lming scrhedule: 

Capliance with effluent limitations (001-012) - on start of 
discharge. 
Blcwdm reports (011) 
(1 ) Initial report - during system design stage 
(2 )  Operating reports - annually w i t h  f i r s t  DMR of eadh year. 
Wta l  cleaning waste disposal r e p r t  (012) - sbmit 90 days 
prior  t o  any off site disposal. 
Discharge plune verification (Part 1 I I . D . )  - s M t  report by 15  
mnths a f t e r  conmercial operatioll date. 
F l w  evaluation (Part 1 I I .E .  ) - s&mit report by 15 mnths a f t e r  
camnercial operation date. 
Chlorine minimization (Part 1II.F.) - subnit reports quarterly 
w i t h  IlvIR's. 
Pr iori ty pollutant data (Part 1 I I . G . )  - s u b n i t  data by 12 mnths 
a f t e r  c m r c i a l  -ration date. 
Ercsion and sedimentation control program (Part I1I.J.) 
(1) I n p l a n t  - on start of construction. 
(2) Reports - 

(a)  F i r s t  year - semiannually w i t h  f i r s t  report due on the 
28th day of the 8th mnth af ter  start of construction. 
(b) After f i r s t  year - annually 

Striped bass thermal a s s e s a n t  (Part 1 I I . M . )  
(1 ) Subnit report (s ) and obtain EPA approval prior t o  

start of discharge construction. 
Preoperational non-radiological monitoring program (part  1 I I . N . )  

I 
(1) Study plan - subanit by s i x  mnths before hplemntat ion 
(2 )  Implement - by tw years before scheduled fuel  loading 
( 3 )  Reports - annually w i t h  f i r s t  r e p r t  s d t t e d  15 mnths 

a f t e r  hplemntation. 
qperational non-radiological mnitoring program (Part 111.0.) 
(1) Study plan - sulanit by s ix  m o n t h s  before irrplemntation 
(2) Implement - on start of aperation 
(3)  Reports - annually w i t h  f i r s t  reprt submitted 15 mnths 

a f t e r  inplanentation 
Copper monitoring (Part 1 I I . P . )  
a.  5- program - Novenicer, 1982 
b. F i ~ l  report - January 31, 1984 
m t e r  m a l i t y  Standards Campliance (Part 11I.a.) - %port 
January 31, 1984. 
Tbxici t-  Screening (Part I1 I.R . ) 
a. Submit plan - 90 days prior t o  c a m r c i a l  operation. 
b. Implcsnent - Subsequent t o  camnercial aperation date. I 

2. LVo l a t e r  than 14 calendar days fol lming a date identified i n  the 
a b v e  sdhedule of cca~lpliance, the permittee shal l  s M t  ei ther  a 
report of progress or, i n  the case of specific actions being required ' 

by identified dates, a written mtice of ccxnpliance o r  
mnmnpliance. In the l a t t e r  case, the notice shal l  include the 
cause of mncmpliance, any rgnedial actions taken, and the  
probability of meeting the next sdheduled requirement. 
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A. MANAGEMENT REQUIREMENTS 

1. Discharge Violations 

All discharges authorized herein shall be consistent with the t e m s  
and conditions of this permit. The discharge of any pollutant more 
frequently than, or at a level in excess of, that identified and 
authorized by this permit constitutes a violation of the t e m s  and 
conditions of this permit. Such a violation may result in the 
imposition of civil and/or criminal penalties as provided in Secticn 
309 of the Act. 

2. Change in Discharge 

Any anticipated facility expansions, production increases, or process 
modifications which will result in new, different, or increased 
discharges of pollutants must be reported by submission of a new 
NPDES application at least. 180 days prior to commencement of such 
discharge. Any other activity which would constitute cause for 
modification or revocation and reissuance of this permit, as 
described in Part I1 (B) (4) of this permit, shall be reported to the 
Permit Issuing Authority. 

3. Noncompliance Notification 

a. Instances of noncompliance involving toxic or hazardous pollutants 
should be reported as outlined in Condition 3c. All other instances 
of noncompliance should be reported as describedin Condition 3b. 

b. If for any reason, the permittee does not comply with or will be 
unable to comply with any discharge limitation specified in the 
permit, the permittee shall provide the Permit Issuing Authority 
with the following information at the time when the next Discharge 
Monitoring Report is submitted. 

(1) A description of the discharge and cause of nonconpliance; 
( 2 )  The period of noncompliance, including exact dates and times 

and/or anticipated time when the discharge will return to 
compliance; and 

(3) Steps taken to reduce, eliminate, and prevent recurrence of 
the noncomplying discharge. 



Part 11 I 
Page 11-2  

c .  Toxic or hazardous discharges as defined below shall be reported 
by telephone within 24 hours after permittee becomes aware of the 
circumstances end followed up with information in writing as 
set forth in Condition 3b. within 5 days, unless this requirement 
is otherwise waived by the Permit Issuing Authority: 

(1) Noncomplying discharges subject to any applicable toxic 
pollutant effluent standard under Section 307(a) of the ~ c t ;  

(2) Discharges which could constitute e threat to human heilth, 
welfare or the environment. These include unusual or extra- 
ordinary discharges such as those which could result fron 
bypasses, treatment failure or objectionable substances 
passing through the treatment plant. These include Sectioc 
311 pollutants or pollutants which could cause a threat tc 
public drinking water supplies. 

d .  Nothing in this pennit shall be construed to relieve the pernittee 
from civil or criminal penalties for noncompliance. I 

4. Facilities Operation 

All waste collection and treatment facilities shall be operated in 
a manner consistent with the following: 

a. The facilities shall at all times be maintained in a good 
working order and operated as efficiently as possible. Tt;is 
includes but i.s not limited to effective performance based on 
design facility removals, adequete funding, effective management, 
adequate operator staffing and training, and adequate laboratory 
and process controls (including appropriate quality assurance 
procedures); and 

b. Any maintenance of facilities, which might necessitate unavoideble 
interruption of operation and degradation of effluent quality, 
shall be scheduled during noncritical water quality periods and 
carried out in a manner approved by the Permit Issuing Authority. 

c .  The permittee, in order to mzintain compliance with this permit 
shall control production and all discharges upon reduction, loss, 
or failure of the treatment facility until the facility is 
restored or an alternative method of treatment is provided. 

5 .  Adverse Impact I 
The permittee shall take all reasonable steps to minimize any 
adverse impact to waters of the United States resulting from 
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noncompliance with any effluent limitations rpecified in this 
permit, including ruch accelerated or additional monitoring as 
necessary to determine the nature of the.noncomplying discharge. 

6. Bypassing 

I I Bypassing" means the intentional diversion of untreated or partially 
treated wastes to waters of the United States from any portion of a 
treatment facility. Bypassing of wastewaters is prohibited unless 
all of the following conditions are met: - 
a. The bypass is unavoidable-i.e. required to prevent loss of life, 

personal injury or severe property damage; 

b. There are no feasible alternatives such as use of auxiliary 
treatment facilities, retention of untreated wastes, or 
maintenance during normal periods of equipment down time; 

c. The permittee reports (via telephone) to the Permit Issuing 
Authorityanyunanticipated bypass within 24 hours after 
becoming aware of it and follows up with written notification 
in 5 days. Where the necessity of a bypass is known (or should 
be known) in advance, prior notification shall be submitted to 
the Permit Issuing Authority for approval at least 10 days 
beforehand, if possible. All written notifications shall contain 
information as required in Part I1 (~)(3)(b); and 

d. The bypass is allowed under conditions determined to be necessary 
by the Permit Issuing Authority to minimize any adverse effects. 
The public shall be notified and given an opportunity to comment 
on bypass incidents of significant duration to the extent 
feasible. 

This requirement is waived where infiltration/inflow analyses are 
scheduled to be performed as part of an Environmental Protection 
Agency facilities planning project. 

7. Removed Substances 

Solids, sludges, filter backwash, or other pollutants removed in 
the course of treatment of control of wastewaters shall be disposed 
of in a manner such as to prevent any pollutant from such materials 
from entering waters of the United States. 
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8. Power Failures 

The permittee is responsible for maintaining adequate safeguards to 
prevent the discharge of untreated or inadequately treated wastes 
during electrical power failures either by means of alternate power 
sources, etandby generators or retention of inadequately treated 
effluent. Should the treatment works not include the above 
capabilities at time of permit issuance, the permittee must furnish 
within eix months to the Permit Issuing Authority, for approval, an 
implementation schedule for their installation, or documentation 
demonstrating that such measures are not necessary to prevent discharge 
of untreated or inadequately treated wastes. Such documentation 
shall include frequency and duration of power failures and an estinate 
of retention capacity of untreated effluent. 

9. Onshore or Offshore construction 

This permit does not authorize or approve the construction of any 
onshore or offshore physical structures or facilities or the 
undertaking of any work in any waters of the United States. 

B. RESPONSIBILITIES 

1.. Right of Entry 

The permittee shall allow the Permit Issuing Authority and/or 
authorized representatives (upon presentation of credentials and 
such other documents as may be required by law) to: 

a. Enter upon the premises where an effluent source 
is located or in which any records are required to be kept under 
the terms and conditions of this pennit; 

b. Have accesd to and copy at reasonable times any records required 
to be kept under the terms end conditions of this permit; 

c. Inspect at reasonable times any monitoring equipment or 
monitoring method required in this pennit; 

d. Inspect at reasonable times any collection, treatment, pollution 
management or discharge facilities required under the permit; or 

e. Sample at reasonable times any discharge of pollutants. 
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2 .  Transfer of Ownership or Control 

A permit may be transferred to another party under the following 
conditions: 

a. The permittee notifies the Permit Issuing Authority of the 
proposed transfer; 

b. A written agreement is submitted to the Permit Issuing Authority 
containing the specific transfer date and acknowledgement that 
the existing permittee is responsible for violations up to that 
date and the new permittee liable thereafter. 

Transfers are not effective if, within 30 days of receipt of proposal, 
the Permit Issuing Authority disagrees and notifies the current 
permitttee and the new permittee of the intent to modify, revoke and 
reissue, or terminate the permit and to require that a new application 
be filed. 

3. Availability of Reports 

Except for data determined to be confidential under Section 308 
of the Act, (33 U.S.C. 1318) all reports prepared in accordance with 
the terms of this permit shall be available for public inspection at 
the offices of the State water pollution control agency and the Permit 
Issuing Authority. As required by the Act, effluent data shall not 
be considered confidential. Knowingly making an) false statement on 
any such report may result in the imposition of criminal penalties 
as provided for in Section 309 of the Act (33 U.S.C.1319). 

4. Permit Modification 

After notice and opportunity for a hearing, this permit may be modified, 
terminated or revoked for cause (as described in 40 CFR 122.15 et set) 
including, but not' limited to, the following: 

a .  Violation of any terms or conditions of this permit; 

b. Obtaining this permit by misrepresentation or failure to 
disclose fully all relevant facts; 

c. A change in any condition that requires either temporary 
interruption or elimination of the permitted discharge; or 

d. Information newly acquired by the Agency indicating the 
discharge poses a threat to human health or welfare. 
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If the permittee believes that any past or planned activity would 
be cause for modification or revocation and reissuance under 
40 CFR 122.15 et seq, the permittee must report such information to 
the Permit Issuing Authority. The submission of a new application 
may be required of the permittee. 

5 .  Toxic Pollutants 

a. Notwithstanding Pert 11 (B)(4) above, if a xic effluent 
standard or prohibition (including any schedule of compliance 
specified in such effluent standard or prohibition) is establisted 
under Section 307(a) of the Act for a toxic pollutant w k i c k  is 
present in the discharge authorized herein and such standzr? 
or prohibition is more stringent than any limitation for such 
pollutant in this permit, this permit shall he, revoked and 
reissued or modified in accordance with the toxic effluent 
standard or prohibition and the pemittee so notified. 

b. An effluent standard established for a pollutant whicb is 
injurious to human heslth is effective and enforceable by the 
time set forth in the promulgated standard, even though this 
permit has not as yet been modified as outlined in Condition 5a. 

6. Civil and Criminal Liability 

Except as provided in permit conditions on "Bypassin?", Part T I  
(A) (6), nothing in' this permit shall be construed to relieve the 
pennit tee fkon civi 1 or criminal penal ties for noncospl iance. 

7. Oil and Hazardous Substance Liability 

Nothing in this permit shall be construed to preclude the 
institution of any legal action or relieve the pemittee fror 
any responsibilities, liabilities, or penalties to wkich the 
permittee is or may be subject under Section 311 of tke Act 
(33 LT.S.C. 1321). 

8. State Laws 

Nothing in this permit shall be construed to preclude tke 
institution of any legal action or relieve the permittee fror 
any responsibilities, liabilities, or penalties establisked 
pursuant to any applicable State law or regulation under authority 
preserved by Section 510 of the Act. 
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9. Property Rights 

The issuance of this permit does not convey any property rights in 
either real or personal property, or any exclusive privileges, nor 
does it authorize any injury to private property or any invasion of 
personal rights, nor any infringement of Federal, State, or local 
laws or regulations 

10. Severability 

The provisions of this permit are severable, and if any provision 
of this permit, or the application of any provision of this permit 
to any circumstance, is held invalid, the application of such 
provision to other circumstances, and the remainder of this permit 
shall not be affected thereby. 

11. Permit Continuation 

A new application shall be submitted at least 180 days before the 
expiration date of this permit. Where EPA is the Permit Issuing 
Authority, the terms and conditions of this permit are automatically 
continued in accordance with 40 CFR 122'.5, provided that the permittee 
has submitted a timely and sufficient application for a renewal permit 
and the Permit Issuing Authority is unable through no fault of the 
permittee to issue a new permit before the expiration date. 

C. MONITORING AND REPORTING 

1. Representative Sampling 

Samples and measurements taken as requited herein shall be 
representative of the volume and nature of the monitored discharge. 

2. Reporting 

Monitoring results obtained dining each calendar month shall be 
summarized for each month and reported on a Discharge Monitoring 
Report Form (EPA No. 3320-1). Forms shall be submitted at the end 
of each calendar quarter and shall be postmarked no later than the 
28th day of the month following the end of the quarter. The first 
report is due by the 28th day of the month following the first full 
quarter after the effective date of this permit. 
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Signed copies of these, and all other reports required herein, shall 
be submitted to the Permit Iesuing Authority at the following 
addrese(es1: 

W a t e r  P e r m i t s  B r a n c h  
Environmental Protection Agency 
Region IV 
345 Courtland Street, N.E. 
Atlanta, Georgia 30365 

3 Test Procedures I 
Test procedures for the analysis of pollutants shall conform to all 
regulations published pursuant to Section 304(h) of the Clean Kater 
Act, as amended (40 CFR 136, "Guidelines Establishing Test Procedures 
for the Analysis of ~ollutants"). 

4. Recording of Results I 
For each measurement or sample taken pursuant to the requirements 
of this permit, the permittee h a l l  record the following information: 

a. The exact place, date, and time of sampling; 

b. The person(s1 who obtained the samples or measurements; 

c. The dates the analyses were performed; 

d. The person(s) who performed the analyses; 

e .  The analytical techniques or methods used; and I 
f. The results of all required analyses. 

5. Additional Monitoring by Permittee I 
If the permittee monitors any pollutant at the location(s) 
designated herein more frequently than required by this permit, 
using approved analytical methods as specified above, the results 
of such monitoring shall be included in the calculation and reporting 
of the values required in the Discharge Monitoring Report Form 
(EPA No. 3320-1). Such increased frequency shall also be indicated. 
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6. Records Retention 

The penuittee shall maintain records of all monitoring ,including: 
rampling dates and times, sampling methods used, persons obtaining 
samples or measurements, analyses dates and times, persons performing 
analyses, and results of analysee and measurements. Records shall 
be maintained for three years or longer if there is unresolved 
litigation or if requested by the Permit Issuing Authority. 

D. DEFINITIONS 

1. Permit Issuing Authority 

The Regional Administrator of EPA Region IV or designee. 

2. Act 

"Act" means the Clean Water Act (formerly referred to as the Federal 
Water Pollution Control Act) Public Law 92-500, as amended by Public 
Law 95-217 and Public Law 95-576, 33 U.S.C. 1251 et seq. 

3. Mass/Day Measurements 

a. The "average monthly discharge" is defined as the total mass of 
all daily discharges sampled and/or measured during a calendar 
month on which daily discharges are sampled and measured, divided 
by the number of daily discharges sampled and/or measured during 
such month. It is, therefore, an arithmetic mean found by adding 
the weights of the pollutant found each day of the month and then 
dividing this sum by the number of days the tests were reported. 
This limitation is identified as "Daily Average" or "Monthly 
Average" in Part I of the permit and the average monthly discharge 
value is reported in the "Average" column under "Quantity" on 
the Discharge Monitoring Report (DMR).  

b. The "average weekly discharge" is defined as the total mass of 
all daily discharges sampled and/or measured during a calendar 
week on which daily discharges are sampled and/or measured 
divided by the number of 'daily discharges sampled and/or measured 
during such week. It is, therefore, an arithmetic mean found by 
adding the weights of pollutants found each day of the week and 
then dividing this sum hy the number of days the tests were 
reported. This limitation is identified as "Weekly Average" in 
Part I of the permit and the average weekly discharge value is 
reported in the "Maximum" column under "Quantity" on the DNR. 

c. The "maximum daily discharge" is the total mass (weight) of a 
pollutant discharged during a calendar day. If only one 
sample is taken during any calendar day the weight of pollutant 
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calculated from it is the "maximum daily discharge". This 
limitation is identified as "Daily Maximum," in Part I of the 
permit and the highest such value recorded during the reporting 

I ' period is reported in the "Maximum" column under Quantity" 
on the DMR. 

4. Concentration Measurements 

a. The "average monthly concentration," other than for fecai 
colifonn bacteria, is the concentration of all daily discharges 
sampled and/or measured during a calendar month on vhict dsily 
discharges are sampled and measured divided by the number of 
daily discharges sampled and/or measured during such month 
(arithmetic mean of the daily concentration values). The i ~ i l : :  
concentration value is equal to the concentration of a conpnsite 
sample or in the case of grab samples is the arithmetic mean 
(weighted by flow value) of all the samples collected during 
that calendar day. The average monthly count for fecai coliforn 
bacteria is the geometric mean of the counts for sanples collected 
during a calendar month. This limitation is identified as 
"Monthly Average" or "Daily Average" under "Other Limits" in 
Part I of the permit and the average monthly concentration value 
is reported under the "Average" column under "Quality" on the D?T. 

b. The "average weekly concentration," other than for fecal colifor. 
bacteria, is the concentration of all daily discharges sacpled 
and/or measured during a calendar week on which daily disc5argcc 
are sampled and measured divided by the number of daily discl-arges 
sampled and/or measured during such week (arithmetic nean of the 
daily concentration values). The daily concentration v ~ l u e  is 
equal to the concentration of a composite sample or in the cas? cf 
grab samples is the arithmetic mean (weighted by flow value) of 
all samples collected during that calendar day. The average 
weekly count for fecal colifom bacteria is the geometric mea- 
of the counts for samples collected during a calendar week. Tkis 
limitation is identified as "Weekly Average" under "Other Lipits" 
in Part I of the permit and the average weekly concentration 
value is reported under the "Maximum" column under "Qua1 i ty" on 
the DMR. 

c. The "maximum daily concentration" is the concentration of a 
pollutant discharged during a calendar day. It is identifie: 
as "Daily Maximum" under "Other Limits" in Part I of the perrri t 
and the highest such value recorded during the reporting period 
is reported under the "Maximum" column under "Quality" on ths 
DMR . 
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5. Other Measurements 

a. The effluent flow expressed as M3/day (MGD) is the 24 hour 
average flow averaged monthly. It is the arithmetic mean of 
the total daily flows recorded during the calendar month. 
Where monitoring requirements for flow are specified in Part I 
of the permit the flow rate values are reported in the "Average" 
column under "Quantity" on the DMR. 

b. Where monitoring requirements for pH, dissolved oxygen or fecal 
colifonn are specified in Part I of the permit the values are 
generally reported in the "Quality or Concentration" column. on 
the DMR. 

6. Types of Samples 

a. Composite Sample - A "composite sample" is any of the following: 
(1) Not less than four influent or effluent portions collected 

at regular intervals over a period of 8 hours and composited 
in proportion to flow. 

(2') Not less than four equal volume influent or effluent 
portions collected over a period of 8 hours at intervals 
proportional to the flow. 

( 3 )  An influent or effluent portion collected continuously 
over a period of 24 hours at a rate proportional to the flow. 

b. Grab Sample: A "grab sample" is a single influent or effluent 
portion which is not a composite sample. The sample(s) shall be 
collected at the period(s) most representative of the total 
discharge. 

7. Calculation of Means 

a. Arithmetic Mean: The arithmetic mean of any set of values is 
the summation of the indi3idual values divided by the number 
of individual values. 

b. Geometric Mean: The geometric mean of any set of values is the 
NS root of the product of the individual values where N is equal 
to the number of individual values. The geometric mean is 
equivalent to the antilog of the arithmetic mean of the logarithms 
of the individual values. For purposes of calculating the 
geometric mean, values of zero (0) shall be considered to be one (1). 
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c. Weighted by Flow Value: Weighted by flow value means the 
e m a t i o n  of each concentration times its respective flow 
divided by the emanation of the respective flows. 

8. Calendar Day 

a. A calendar day is defined as the period from midnight of one 
day until midnight of the next day. However, for purposes of 
this permit, any consecutive 24-hour period that reasonably 
represents the calendar day may be used for sampling. 
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A. If the permittee, after monitoring for a least 18 months, determines that 
he is consistently meeting the effluent limits contained herein, the 
permittee may request of the Director, Water Management Division that the 
monitoring requirements be reduced to a lessor frequency or be eliminated. 

B. There shall be no discharge of polychlorinated biphenyl compunds (PcEi's) 
such as m e  commonly used for transformer fluid. The permittee shall 
notify EPA of any equipment placed on site which contain PCB's and take 
appropriate measures to assure that there is no release of PCB's to the 

I 
environment . 

C. Additional monitoring of the main plant discharge (001) and the plant 
intake (013) shall be aonducted to assure conformance with applicable 
water quality standards. Parameters shall include ammnia (as N); 
chloride; sulfate; total hardness; total, dissolwd, settleable and 
suspended solids; dissolved copper; and total cadmium, chrqium, copper, 
iron, lead, mercury, nickel and zinc. kta shall be submitted quarterly 
with m's. After monitoring for at least 12 months, permittee may 

I 
request of the Director, Water Evknagement Division that the mnitoring 
requirements be reduced to a lesser frequency or be eliminated. 

D. Effluent discharge structure for outfall serial number 001 shall be 
designed to assure. a minimum dilution factor of 14 within 20 meters 
(66 feet) from the point of discharge for all plant discharge conditions 
at no-flow reserwir conditions. Subsequent to commercial operation date, 
field measurements (suplemented as necessary with modeling results) shall 
be conducted to assure conformance with this requirement and to determine 
three-dimensional configuration(s) of them1 and chemical plumes. A 
report showing compliance with the assigned mixing zone shall be submitted 
by 15 months after the commercial operation date. 

E. Subsequent to the commercial operation date, the permittee shall conduct a 
detailed evaluation of actual water use and inplant waste discharges to 
confirm design flow data. A report of this emluation shall cover a 
me-year period after startup and shall be submitted not later than 15 
mnths after the commercial operation date. In the event that flow data 
is significantly different from design data, permit may be modified by the 
Director, Water Management Division. 

F. Permittee shall implement a program to minimize the discharge of total 
residual chlorine by the start of cooling tower chlorination. Reduction 
of makeup and discontinuation of blcwdown subsequent to chlorination shall 
be specifically evaluated. Reports shall be submitted quarterly with 
CMR's after start of chlorination. At such time as permittee determines 
that reasonable minimization has been achiewd, he m y  request that this 
program be eliminated. 
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Not mre than 12 months after the commercial operation date, permittee 
shall submit representative data as included in 40 CFR Part 
122.53(d)(7)(ii), (iii), and (iv). In the event that any pollutant is 
present at an unacceptable level, this permit shall be modified, or 
alternatively, rewked and reissued, to comply with any applicable 
provisions of the Clean Water Act. 

In accordance with Section 306(d) of the Clean Water Act (33 USC Section 
1251, et seq.) effluent limitations based on standards of perforrrrance 
contained in this permit shall not be made any more stringent during a 
ten-year period beginning on the date of canpletion of such construction 
or during the period of depreciation or amortization of such facility for 
the purposes of Section 167 or 169 (or both) of the Internal Revenue aode 
of 1954, whichewr period ends first. The provisions of Section 306(d) do 
not limit the authority of the Ehvironmental Protection Agency to modify 
the permit to require compliance with a toxic effluent limitation 
promulgated under BAT or toxic pollutant standards established under 
Section 307(a) of the Clean Water kt, or to modify, as necessary, to 
assure compliance with any applicable state water quality standard. If an 
applicable standard or limitation is promulgated under Sections 
301(b)(2)(C) and (D), 304(b)(2), and 307(a)(2) and that effluent standard 
or limitation is more stringent than any effluent limitation in this 
permit or controls a pollutant not limited in this permit, this permit 
shall be promptly modified or revoked and reissued to conform to that 
effluent standard or limitation. 

I. The permittee shall notity the Director, Water Management Division and the 
State Director in writing not later than sixty (60) days prior to 
instituting use o& any additional biocide or chemical in cooling systems, 

I other than chlorine, which may be toxic to aquatic life. Such 
I 
I 

mtification shall include: 

1. name and general canpsition of biocide or chemical, 
2. 96-hour median tolerance limit data for organisms representative of 

the biota of the waterway into which the discharge shall occur, 
3. quantities to be used, 
4. frequencies of use, 
5. proposed discharge concentrations, and 
6. W A  registration number, if applicable. 
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J. Permittee shall implement the Erosion and Sediment Cantrol Plan as 
ammended by revision 2 dated July 28, 1982. The plan shall be implemented 
at the cormnencement of site preparation activities. Consecutive reports 
shall be submitted cowring periods of six months each during the first 

I 
year of construction. During subsequent years of construction, reports 
shall be sumitted covering 12 month periods. The reports will be due 
within t w  mths of the end of the reporting period with the first report 
due by the twenty-eighth day of the eighth month following camnencement of 
construction. 

K. A 25-foot buffer zone will be provided between the Clinch River and the 
site-preparation activities except in the follwing areas: 

1. The railroad spur going underneath Highway 58, Gallaher Bridge at RR 
Station 31 + 00 (RM 14.0). 

2. The @-inch corrugated metal pipe for drainage underneath the 
railroad spur, RR Station 29 + 39 (RM 14.0). 

3. ?he 36-inch corrugated metal pipe for drainage underneath the 
railroad spur, RR Station 50 + 00 (RM 14.25). 

4. The extension of the 6-foot concrete culvert underneath the railroad 
spur and access road, M. Station 1 + 84 (RM 14.5). 

5. The 14-foot corrugated metal pipe underneath the railroad spur and 
access road, M. Station 5 + 35 (m 14.6). 

6. Ekad and railroad embankment closer than 25 feet to the Clinch River 
between M. Station 5 + 35 and M. Station 19 + 50. 

7. The barge unloading facility (m 14.75). 

8. The water discharge outfall (RM 16.0). 

9. The water intake (RM 17.9). 

10. The corrugated metal pipe for the quarry treatment pond discharge (RM 
18.25). 

11. Where existing River Road and appurtenances are presently closer than 
25 feet to the Clinch River. 
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L. When treatment pu-~ds (NPDES 003, 004, 006, 007, and 008) are no longer 
functionally required, the following steps will be taken: I 
1. Reestablish natural drainage patterns, and 

2. Restore the area to an acceptable state of natural vegetation. 

M. Permittee shall axduct studies to assure that thermal discharges will 
have minimal impact on striped bass (Morone swatilis) during extended 
summer periods of zero flow as described in Section 4.1.2 of the "Uplate 
to the CRBW Alternative Siting Analysis Within the TVA Paver Service 
Area" (dated b y  28, 1982). 

I 
Permittee shall not start construction of the plant discharge structive 
prior to saittal of reports on these studies (see Part 1II.P.) and 
receiving approwd by the Director, Water Management Division to start 
such constructicn. Such studies and reports shall include (1) 
Coordination with TVA studies on lethal temperatures for adult and 
juvenile striped bass, (2) statistical analysis of streamflow during the 
mnths of July through September, (3) reetaluation of the thermal plume 
dispersion, and if necessary, (4) a review of alternatiw diffusion 
designs and thermal modeling. In the e m t  that the above studies fail to 
demonstrate that the CRBRP thermal discharge will have no significant 
impact on the striped base thermal refuge, this NPDES permit shall be 
mdified to i v e  more stringent thermal limitations on plant discharges. 

N. Permittee shall implement an approved preoperational non-radiological 
aquatic monitoring program to reestablish baseline data on water quality 
and biotic conditions in the Clinch River not less than two years prior to 
the scheduled date for fuel loading. Not less than six months prior to 
the scheduled date for implementation, the permittee shall submit to the 
Director, Water Management Division, EPA, kgion N r  for review and 
approcal, a detailed monitoring plan. Reports shall be submitted 
annually, not mre than three mnths following ampletion of the reporting 
period with the first report due 15 months after implementation of the 
program. The program shall oontinue for a period of not less than two 
years, unless mutually agreed to by FPA and CRBFP. 

0. Permittee shall implement an approved operational non-radiological aquatic 
monitoring program on the first day of operation. Not less than six 
months prior to scheduled implementation date, the permittee shall sait 
to the Director, Water Management Division, FPA, kgion IV, for review and 
approcal, a detailed mnitoring plan. &ports shall be submitted 
annually, not more than three months following completion of the reporting 
period with the first report due 15 months after implementation of the 
program. The program shall continue for a period of not less than two 
years, unless mutually agreed to by FPA and CRBRI?. 
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P. Permittee sha l l  d o c w n t  a b i e n t  levels of total and dissolved copper i n  
the Clinch River a t  the CRBW S i t e  t o  assure h i s  a b i l i t y  t o  corrply w i t h  
pennit requirawrrts. Sampling and amlys is  shal l  be conducted a t  a 
frequency of tm per mnth s tar t ing  no l a t e r  than Noveniber 1982. Data 
sha l l  be s M t t e d  quarterly under OSN 013 and a s m r y  report shall be 
s u t t e d  i n  conjunction w i t h  Part  1II.Q. requirements by January 31, 
1984. L a s t  samples t o  be collected i n  October 1983. 

Q. Not l a t e r  than January 31, 1984, permittee shall s d t  a detailed 
assess~lent of h i s  a b i l i t y  to canply w i t h  pennit conditions and Tennessee 
Water m a l i t y  Standards requirements as t o  effluent and instream 
concentration limitations and mixing zone s ize  fo r  copper. In the  event 
that permittee can not dermnstrate the necessary corrpliance, the  report 
shall indicate an hplgnentation schedule t o  assure that compliance w i l l  
be achieved prior  t o  plant operation. 

R. Sdxequent t o  carmerical operation date, permittee shall conduct approved 
toxici ty screening of OSN 001. A study plan shal l  be submitted fo r  review 
and approval not l a t e r  than 90 days prior  t o  ccrrmerical operation. 

S . Copies of a l l  plans, assessments, and reports submitted i n  accordance w i t h  I) 
Parts 111. J, M I  N, ard 0 herein shal l  be forwarded by t h e  permittee as 
f ollo*s: 

N u m b e r  of Copies Addressee 

Director, Water &maganent Division, Em 
(Atlanta) 
Chief, Ecology Brand, EFR ( ~ t h e n s )  
Director for  Envir~rm-ksntal Projects, NRC 
(Washington) 
Regional Director, Fish and Wildlife Service 
(Atlanta) 
Director, Tennessee Division of Water 
m a l i t y  Control (Nashville) 
Regional Engineer, Tennessee Division of Water 
Cuality Control ( W x v i l l e )  

The Sta te  of Tennessee has cer t i f ied  the disc-mge(s)  covered by t h i s  
permit w i t h  conditions (see Attachments D and E) .  Section 401 of the Act 
requires that conditions of cer t i f ica t ion  shal l  b e c m  a condition of the  
permit. The mnitoring and sampling shal l  be as indicated fo r  those 

I 
parameters included i n  the cert i f icat ion.  Any effluent limits, and any 
additional requiranents, specified i n  the attached State  Certification 
which a re  more stringent supersede any less  stringent effluent l imits  
p o d d e d  herein. During any time period i n  which the more stringent State 
Certification effluent l imits  a r e  stayed o r  inoperable, the effluent 
limits provided herein shal l  be i n  ef fec t  and fu l ly  enforceable. (Wte: 
Certification t o  be provided prior  to permit issuance.) 
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TENNESSEE DEPARTMENT OF PUBLIC HEALTH 
Environmental Management and Ouaiily Asaurano Administration 

T.E.R.R.A. BUILDING 
150 NINTH AVENUE, NORTH 

NASHVILLE. TENNESSEE 37203 

ATTACHMENT D 
D-1 

Mr. Paul J. Traina 
Director 
Wiiter Wanagemnt Division, Region I V  
Environmental Protection Agency 
345 Courtland Street 
Atlanta, Georgia 30365 

RE: State Certification 
NPDES No. TN0028801 
Clinch River Breeder Reactor Project 
Anderson County 

I Dear hlr. Traina: 

Pursuant to Section 401 of the Federal Water Pollution Control Act (as amended by 
the Clean Water Act of 19771, 33 U.S.C. 1251, 1341, the State of Tennessee hereby 
issues certification to the subject applicant for a National Pollutant Discharge 
Elimination System (NPDES) Permit for a wastewater discharge. 

The State of Tennessee is not aware of any condition or limitation under Section 
301, Section 302, or Section 303 of the Federal Act that would be violated by 
issuance of the proposed NPDES Permit; additionally, the State of Tennessee is not 
aware of any standard of performance under Section 306 or Section 307 that would 
be violated by issuance of the proposed Permit. 

This certification is contingent upon the following conditions: 

I 1. Permittee is in no way relieved from any liability for damages which 
might result from the discharge of wastewater. 

2. Permittee must additionally comply with all requirements, conditions, 
or limitations which may be imposed by any provision of the Tennessee 
Water Quality Control Act (T.C.A. Sections 70-324 through 70-342) or 
any regulations promulgated pursuant thereto. 

3. The State of Tennessee reserves the right to modify or revoke this 
certification or to seek revocation or modification of the NPDES 
Permit issued subject to this certification should the State determine 
that the wastewater discharge violates the. Tennessee Water Quality 
Control Act, or any applicable Water Quality Criteria, or any rules or 
regulations which may be promulgated pursuant to the Clean Water Act 
of 1977, Public Law 95-217. 
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4. The permittee must comply with the followjng limitations on Discharge 
002, the sewage treatment plant effluent: 

a. Daily maximum BOD5 must be 45 mgll. 
b. Daily maximum Total Suspended Solids must be 45 mg/l. 
c. Daily maximum Chlorine Residual must be 2.0 mgll. 
d. The wastewater discharge must be disinfected to the extent that 

viable coliform organisms are effectively eliminated. The 
coficentration of the'fecal coliform group after disinfection shall not 
exceed 200 per 100 ml. as the geometric mean b3sed on a minimum 
of 10 samples, collected from a given sampling site over a period of 
not more than 30 consecutive days with individual samples being 
collected a t  intervqls not less than 12 hours. For the purpose of 
determining the geometric mean, individual samples having a fecal 
coliform group concentration of less than one (1) per 100 ml. shall be 
considered as having a concentration of one (1) per 100 rnL In 
addition, the concentration of the fecal coliform group in any 
individual sample shall not exceed 1,000 per 100 ml. 

e. The waste treatment facilities shall be operated under the 
supervision of a certified operator in accordance with the Tennessee 
Public Water and Wastewater Environmental Health Act of ,1971. 

5. For discharge 003 through 008, the permittee must report to the State and 
to EPA all periods of rainfall which exceed the 10-year, 24-hour event or 
cause discharge from any overflow. 

6. The permittee must submit to the State for review and approval the 
following: 

a. The construction phase erosion and sediment control plan. This plan 
is to incorporate best available technology for control of erosion and 
sediment, as well as best management strategy for control of oil and 
grease and other pollutants from the construction equipment 
maintenance area. This plan must be approved 90 days before the 
start of construction. 

b. The engineering report for the collection, treatment, and discharge- 
of all wastewater. This report must quantify the concentration and 
total mass of dissolved solids to be released on a daily basis from this 
facility during commercial operation. 

c. The construction plans and specifications. 
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7. The permittee must submit to the State, for review and approval, a plan 
for toxicity screening of discharge 001. This plan is to be approved no 
later than 90 days prior to commercial operation. 

Very truly yours, 

Paul €. Davis 
Va'nager, Permits Section 
Division of Water Quality Control 

cc: Percy Brewington, CRBRP Project 
Nuclear Regulatory Commission 
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STATE OF TENNESSEE 
DEPARTMENT OF PUBLIC HEALTH 

U S 1  TENNESSEE REGIONAL OFFICE 
UO( I). U(IKEI RfClOWL u r n  cOcm 

1121 CHEROKU TRUl 
mmU& r n N C U P  tl# 

September 21, 1982 

Hr. Paul J. Traina 
D i  rec to r  
Water Management Div is ion,  Region I V  
Envi ronmental Protect  ion Agency 
345 Courtland St reet  
At lanta,  Georgia 30365 

Re: State C e r t i f i c a t i o n  
NPDES No. TN0028801 
Cl inch River Breeder Reactor 

Pro ject  
Anderson County 

Dear Hr. Traina: 

The Construction Phase Erosion and Sediment Control Plan ca l l ed  f o r  
i n  Section 6.A. o f  the State 's Ju ly  15, 1982 c e r t i f i c a t i o n  of the above 
referenced permit  has been received, reviewed, and approved. 

Approval f o r  the ESCP was given a t  the f i n a l  plans review meeting on 
Ju ly  27, 1982. As an admin is t ra t ive device no longer required, we are 
l i f t i n g  the 90-day clause contained i n  Section 6.A. o f  our c e r t i f i c a t i o n .  

i f  you have questions re la ted  t o  t h i s  o r  other permit a c t i v i t i e s ,  do 
no t  hes i t a t e  t o  c a l l .  

Very t r u l y  yours, 

Paul E. Davis 1 
Manager, Permits Section 
Tennessee Water Qua1 i t y  Control 

cc: Percy Brewi ngton, CRBRP 
Nuclear Regulatory Commission 
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I. Applicable Wulations 

A. Federal performance standards tor new sou-ces: Chemical wastes (40 
CFR 423.15) and area xunoff (40 CFk 423.45) as promulgated on October 
8, 1974, with proped revisions published on October 14, 1980. 

B. Tennessee Water Quality Standards: hles of the 'Dmnessee Department 
oi Public Health, Bureau of Environmental Health Sertices, Division 
of Water Quality Control, Chapter 1200-4. The Clinch River in this 
reach has been classified for Damestic and tor Industrial Water 
Supply, Fish and Aquatic Life, Recreation, Irrigation, and Livestock 
Watering and Wildlife. 

11. Effluent Limitations 

A. Outiall Serial Number (W) 001 - Cormnon Plant Disdharge. 

1. Except for copper as noted below, only monitoring requirements 
are included since effluent limitatons have been applied to 
individual waste streams which discharge through this OSN. 

2. Copper. 

a. Criteria. Criteria for toxic pllutants are provided in 
Chapter 12004-3.01(3)(~)7 of the Rules of the Tennessee 
Department of Public Health for Fish and Aquatic Life and 
are as follows: 

Toxic Substances - There shall be no substances added 
whether alone or in combination with other substances that 
will adversely affect fish or aquatic liie. The instream 
concentrations of toxic pollutant shall not exceed 1/10 of 
the 96-hour LC50 based uwn atailable data using one or 
more of the most sensitive organisms significant to the 
aquatic community oi the waters under consideration. Where 
there are substances that are toxic due to their cumulative 
dharacteristics, other limiting concentrations may be 
specified on a case by case basis within the disdharge 
permit when factually justified and approved by the 
Commissiorler ot the Tennessee Department of Public Health. 
In no ecent shall the diversity or productivity ot biota 
significant to the aquatic community of the receiving steam 
be decreased based upon a 96-hour LC50 criterion and the 
appropriate application factor. References to be used in 
determining toxicity limitations shall include, but not 



limited to: Quality Criteria for Water (Section 304(a) of 
PL 92-500), Federal Regulations under Section 307 of PL, 
92-500, anl Federal m a t i o n s  under Section 1412 of the 
Public Health Service Act as amerded by the Safe Drinking 
Wter A c t  (PL, 93-523). The use of such information should 
be limited to that part  applicable t o  the aquatic camunity 
fwrd within the receiving s t e m  or waters under 
consideration. 

Table 1 -es ambient, w e e d  effluent and IC50 
values for specific parameters. Tbu columns of LC50 data 
are inclwled i n  Table 1. CXle for fathead minnw and a 
seaond for other species for which LC50 data is 
available. Fathead minncw is one of the m m l  indicator 
organisns used by E2A and other researchers for  toxicity 
evaluations. LC50 data for representative sensitive f i sh  
species have been utilized even though planktonic f i sh  food 
organisms such a s  Daphnia may have LC50 values which are  
1-r than the f i sh  species assesed. ?his was due t o  two 
factors. First ,  f i sh  are mbi le  and might remain i n  the 
vicinity of the discharge for periods long emugh for  
accute toxicity conditions to occur. I-kwewr, the 
planktonic f i sh  food organisns f loa t  with the current and 
do not remain i n  the vicinity of discharge for extended 
periods. Secondly, instream assessrrents have been made a t  
the edge of a 20-meter mixing zone where a 13 t o  one 
dilution occurs rather than af ter  ccerplete mixing (i.e. 
m r e  than 100 t o  one) i n  the Clinch River. 

Bta for  a l l  paramters i n  Table 1, with the pcesible 
exception of capper, indicate that  catpliance with the 
toxic s&stances clause of the Tennessee Water Quality 
Standards should be adhieved by the plant discharge. To 
assure t h i s  conpliance, intake and effluent d t o r i n g  are  
required by Part I11 .C. for selected parameters subsequent 
t o  plant operations. 

In the case of copper, hcwever, absolute certainty cannot 
be assured a t  this time based on mbient data a t  Clindh 
River Mile 17.9. D a t a  a t  CRM 10.0 indicates an average 
value for total copper of 5.6 411. If the anbient value 
of 5.6 exists a t  the s i t e ,  assurance of ccanpliance with the 
toxic substance clause could be made without further 
consideration. Hodever, ambient data collected a t  CRM 17.9 
indicates an average of 3 6.5 q/l. This discrepancy may be 
due i n  part to sl ightly different sampling or analytical 
methods or factors related t o  river conditions a t  the two 
locations. Even i f  actual concentrations of total mpper 
a t  the plant s i t e  average 36.5 ug/l, it rmst be mted that 



a reasonable fishery and food chain population presently 
exists  a t  the site which would be inconsistent w i t h  LC50 
data available f o r  the indigenous species. This may be due 
i n  part t o  the c r i t e r i a  d e v e l w e n t  procedure. Most LC50 
data is developed u t i l iz ing  soluble capper (cupric ion) 
which is typical of mst industrial  dischargers of copper. 
Hwever, i n  the case of CRBRF', increased t o t a l  copper i n  
the plant discharge is primarily due t o  concentration of 
background materials by evaporation- of pure water i n  the  
cooling t w e r  system. This e v q r a t i o n  leaves behind the  
pollutants which are  i n ' t h e  intake water i n  a concentration 
of about tw and one-half times that i n  the plant  intake. 
&generation of demineralizers likewise returns pollutants 
which were rerroved £ran the intake water i n  process water 
treatment. While sane very minimal m u n t  of capper rrny be 
added due to corrosion arid erosion of condenser tubing, 
sedimbntation of r iver  s i l t  and other suspended material 
containing copper is l ikely t o  resul t  i n  a net decrease i n  
~e t o t a l  pounds per day of capper returned t o  the River 
carpared t o  t h a t  which is r m v e d  frcan the River by the 
plant intake. Unlike the sol&le capper used i n  
developnent of toxicity c r i t e r i a ,  anhient concentrations of 
total copper in the River (and returned i n  the plant 
discharge) are  l ikely t o  be i n  ronibined form a s  pa r t  of the  
sediment load o r  suspended sol ids which are not readily 
available to aquatic organisms and are therefore not l ikely 
to be a s  toxic. 

Permit limitations. A provision is included i n  the  permit 
requiring the permittee t o  ccanply w i t h  the toxic substances 
clause both i n  the discharge and a t  the edge of the mixing 
mne. Hcwever, a s  mted  dbove, a specif ic  nunerical 
limitation is not provided a t  this time pending completion 
of studies noted belm. 

Special c o d i t i o n s  Part  111. Due t o  the presence of 
aanbient data a t  the site which indicate t h a t  capper exceeds 
o r  potentially exceeds the toxic substances clause of the  
Tennessee mter Guality Standards, wecia1 Coxlitions 
III.P, 1II.Q and I I 1 . R  have been incorporated in to  the 
d r a f t  N P D S  Permit. Parts 1II.P and Q require t h a t  the 
applicant conduct a sampling and analysis program Eor both 
t o t a l  and dissolved copper and s u b n i t  an a s s e s a n t  
assuring h i s  a b i l i t y  t o  q l y  w i t h  Tennessee Water Quality 
Starldards reyuirenaents. This report w i l l  inclufie an 
assessment of alternatives,  remedial actions, and an 
i m p l a n t a t i o n  schedule t o  provide corrective actions, i f  
necessary, pr ior  t o  plant operation. Additionally, Part  
1 I I . R .  requires the permittee to conduct approved toxici ty 



screening t e s t s  on the actual plant effluent to  assure tha t  
Tennessee Water m a l i t y  Standards requirements are  met. 
Approval of the test ing methods and procedures as  ~ 1 1  a s  
evaluation of resul ts  w i l l  be cmrdinated with the State of 
Tennessee. I 

B. Sewage Treatment Unit Effluents t o  OSN 001. Limitations a re  based on 
Secondary Treatment requirements (40 CFR 133.102) for  dcanestic waste, 
Tennessee Standards requirements, and best professional judgements. 
The State of Tennessee has i nc lded  m r e  stringent requiremnts a s  
par t  of i ts  cert i f icat ion (See Attachment D )  t o  the NPDES Penrut. I 
OSN 003 through 008 - min t  sources of runoff from areas of 
construction (including dewatering and other minor wastes) and yard 
drainage t o  ditches t o  the Clinch River. Fkpiremnts  are based on 
423.45 and best professioml judgements. Use of runoff collection 
ponds canbined w i t h  f i l t r a t i on  is considered t o  be a best managertent 
practice for  control of s i t e  runoff. Quipment maintenance i n  the 
Construction FQuipnent Maintenance Area w i l l  resul t  i n  the generation 
of waste o i l  which w i l l  be collected i n  tw dry smp collection 
basins. mese basins a re  t o  be cleaned of waste o i l  for  disposed 
offsi te .  In  the event tha t  o i l  is not collected a t  an adequate 
frequency, r a in fa l l  a u l d  cause overf lw t o  t r ea tmnt  pond A (OSN 
003). Sufficient o i l  discharge t o  this pond could cause sealing of 
the  f i l t e r  with significant maintenance problems fo r  the permittee. 
Administrative procedures t o  minimize this problem are  proposed k y  
the permittee, including frequent inspection and cleanout of the dry 
p i t s .  An o i l  and grease limitation and monitoring requirement is 
i nc lded  for  OSN 003. 

D. C6N 009 - Wastewater Treatment System effluent t o  OSN 001. 
Limitations a re  as  required by promulgated and proposed 423.15(c) f o r  
lm volume wastes. 

1. Concentration Limitations: Total suspended solids limitations 
of 30 mg/l as  a 30-day average ("daily average") and 100 mg/l a s  
a 24-hour average ( "daily maxinun" ) . O i l  and grease limitations 
a r e  15 and 20 mg/l a s  daily average and daily maximum 
concentrations, respectively. 

2. m t i t y  limitations: Based on expected mnthly s m r  
discharge r a t e  of 125 gallons per minute (p). Calculations 
are  based on tne follawing formula: 

pounds per day = q/l x E D  x 8.345 
where, 8.345 is the appropriate conversion factor 
0.454 pund/day = 1.0 kilqram/day (kg/day) 
lvGD = Million gallons per day = g p  x 0.00144. 



E. C6N 010 - Liquid Radwaste effluent to CSN 001. Limitations are based 
on best professional judgement. NO'IE: THE RADIOACTIVE OF 
THIS DISCHARGF, IS RM?ULATED BY T H E ~ S .  NUCLEAR REWIATORY @3MISSICN 
UNDER 'IHE REWIRENENTS OF 'IHE ATGMIC ENEW;Y ACI' AND NCrr BY THE 
U.S.E.P.A. UNDER THE REQUIREMENTS OF THE CLEAN WTER ACT. 

1. Concentration limitations: Eta1 suspended solids and oil and 
grease limitations of 15 and 20 q/1, respectiwly, as daily 
awrage and daily maximum concentrations. 

2. Quantity limitations: Limitations are based on a 15 mg/l 
concentration with the following flows: 

a. Daily Awrage - 850 gallons per day (one batch ewry three 
&ys ) 

b. Daily Maximum - 4800 gallans per day (two batches in one 
day) 

F. OSEl 011 - Cooling Tower Blowdown to OSN 001. Limitations are based - 
an requirements of promulgated 423.15(i) and (j) and proposed 
423.15(j) and (k), Tennessee Standards requirements, and best 
professional judgement. 

G. OSN 012 - Metal Cleaning Wstes discharged to unnamed ditch to the 
Clinch Riwr. Applicant presently proposes to dispose of metal 
cleaning wastes off-site by contractor. The permit requires that any 
off-site disposal be mducted in an environmentally acceptable 
manner and that details ot such disposal must be submitted to EPA and 
the State not later than 180 days prior to off-site disposal. 
Additionally, limitations and monitoring requirements have been 
included in the Permit to allow the applicant to discharge treated 
metal cleaning wastes to the Clinch River in the ewnt that on-site 
treatment is desired. Limitations are as required by promulgated 
423.15(f) and proposed 423.15 (d), except that best 6 professional 
judgement limitations for phosphorus and chemical oxygen d m d  have 
been included. 

H. C6N 013 - Plant Intake. mnitoring requirements have been included 
for comparison with discharge parameter concentrations to assure 
cany?liance with Tennessee Water Quality Standards criteria. EPA has 
tentatiwly determined that the proposed intake design will meet the 
requirements of Section 316(b) of the Clean Water Act, i .e. " . . .the 
location, design, construction and capacity of cooling water intake 
structures reflect the best tedlnology available for minimizing 
adverse environmental impact". No post-operational biological 
monitoring is considered necessary for the intake. 



111. Proposed Permit Period - 5 years. 

The WDES permit limitations insure q l i a n c e  with the mst 
stringent requirements of ei ther  the prmulgated (October 8, 1974) o r  
proposed (October 14, 1980) standards of p e r f o m c e  fo r  new sources 
(40 CFR 423.15). Data i n  the  application and best  professional 
judgements based on infonuation available fo r  other power plants 
indicates that  additional t rea tmnt  is not l ikely to be necessary fo r  
priori ty pollutants. Wever ,  t o  assure that  this judgement is 
correct, the permittee w i l l  be required t o  submit pr ior i ty  pollutant 
data not la ter  than one year af ter  the ccntnercial operation date 
(NPDFS % r d t  Part 1 I I . G . ) .  Additionally, a reopener clause is  
included i n  the permit (NPDES Permit Part 1 I I . H . )  i n  the event tha t  
excessive levels of pr ior i ty  pollutants are subsequently found. 
Monitoring of selected parameters (including heavy metal priori ty 
pollutants) w i l l  be required a f t e r  the plant beames aperational 
(NPDFS Permit Part 1 I I . C . )  also. Therefore, it is proposed that  a 
f u l l  five-year permit be issued. 

IV.  Comnents Received 

A.  M s .  h u i s e  G r e n f l o ,  Crossville, Tennessee requested a public 
hearing. 'fie request was not granted by EW since it was the 
only request received an3 did not indicate a "significant 
degree of public interest" necessitating a p&lic hearing. 

B . Natural Resources Defense Council, Inc. , Washington, D .C . . 
Iderrtical Mrments w e r e  provided t o  Em and NRC. E W  responses 
were provided t o  NRC and are included i n  the Final Supplerent t o  
the Final ~ v i m m n t a l  Statement. Part I1 of t h i s  Rationale 
has also been expanled t o  respond t o  NRDC m e n t s .  



Ambient Water (kal i ty hta 
ParBmter m 10.0(1) 17.9(2) ICw(4) m"=ted Mge of 

No Avg. No Avg. Max. Fethead Other Effluent(l7) Mixing Zone(l9) 
Obs. Value Cbs. mlue  h l u e  Mim Species 0.1 x LC50 Avg. I%€. AUJ. - - uax. 

-1 hardness mg/l 67 108. 0 - - - - - - 

Zinc ug/l 11 (14.4 49 <24.9(3) 170 8, l00(15) 6,~00(16) 680 61 300 ~ 2 8 ( 2 1 )  <17g(21) 

1. mta at  Clinch Riw Mile 10.0 damstream of the Gallaher Bridge is collected by the State of Temesseet. Ave tage  includee data points 
are less than the 1Mt of dete&ability ae i f  here equal to the  limit of detectability. 

2. Data at Clinch River Mile 17.9 in the v i c M t y  of the CEIBRP intake i a  collected by TWi. A\rerage inclrdes data p o k t .  a& are less than the 
1Mt of detectability as Ff they were equal to the l imit of Qtebabi l i ty .  

3- Avenge! excludes an ahxmmlly hi# . ~ l u e  of 570 ug/l. If this value wxe inelu3ed, the average of 50 ssrplar, .nuld b 35.8 ug/l. 

4. mmxntmtiar of teat pollutant lethal  to 50 percent of the test organitam in 36 hatra. Data f m o  kebiant rater Qality for ( m r ) ,  
19W. (eEA 440/5+0-15 thmugh -079). Seperate report \rohmzw are available fo r  each pollutant. 



Footnotes t o  Table 1 (continued) 

6. Extrapolated value a t  a hardness of 100 q/l. Range of 630 to  1050 a t  a 
hardness of 20 q/l. Range of 2,000 t o  12,000 a t  a hardness of 200 rng/l. 

7. Adult s t r iped bass a t  a hardness of 55 n q / l .  Bluegill: 1940 a t  a hardness 
of 20 mg/l.  

8. Extrapolated value a t  a hardness of 100 mg/l. Range 36,000 to 66,000 a t  a 
hardness of 200 mg/l .  

9. Striped bass a t  a hardness of 35 q/l. 

10. Extrapolated value a t  a hardness of 100 mg/l. Arithnetic average of seven 
values is 510 a t  a hardness of 200 mg/l w i t h  a range of 430 t o  790. 

11. Bluntnose minnw: A r i t b t i c  average of e ight  values w i t h  a range of 210 
to 340 a t  a hardness of 200 q/1. Adult s t r iped  bass: 4000 ug/l a t  a 55 
q/l hardness. Striped bass larvae and fingerlings: 50 t o  150 a t  a 70 
mg/l nardness. Bluegill: 1250 a t  a hardness of 43 mg/l. 

12. EXxapolated value a t  a hardness of 100 q/l. Value of 7480 a t  a hardness 
of 20 mg/l. 

13. Oxt rap la ted  value a t  a hardness of 100 mg/l. Value of 5210 a t  a hardness 
of 45 q/l. 

14. Striped bass: 6300 a t  a hardness of 55 mg/l. Bluegill: 5360 a t  a 
hardness of 20. 

15. Range of 8100 to 25,000 a t  a hardness of 100 mg/l. 

16. Striped bass a t  a hardness of 55 q/l. 

17. Data £ran CRBRP Table 3.6-1, revised (FSFES Table A3.2). Most of 
increases i n  m a x h  eff luent  concentrations are due to concentration of 
ambient pollutants by evaporation i n  t h e  cooling tcwer. 

18. None expected to be added. =fluent w u l d  be about 2.5 times anbient. 

19. Based on anibient data a t  CRM 17.9, except a s  noted. A di lu t ion  factor  of 
13 x mbient  t o  one x eff luent  is u t i l i zed  (See E e d t  Rirt 1 1 I . D . ) .  
Average ambient is used f o r  average conditions and maxim d i e n t  f o r  
m x h  conditions. 

20. I f  average ambient level  of copper a t  RM 17.9 is used i n  the calculation, 
the maximum mixing zone concentration w u l d  be dbaut 70 q/l. I f  a b i e n t  
leve ls  a t  CRM 10.0 a re  used i n  the calculations, average mixing zone 
concentration muld  be about 14 q/l and maximum mixing zone concentration 
w u l d  be dbout 34 ug/l. Maximum anbient value a t  CRM 10.0 is 24 ug/l. I f  
average anbient leve l  of copper at  CRM 10.0 is used i n  t h e  rmximum mixing 
zone calculation, the concentration would be about 14 ug/l a t  the edge of 
the mixing wne. 

21. I f  the abnormally hi@ ambient value of 570 ug/l is included i n  the 
calculations, average mixing zone concentration muld  be about 40 q/1 and 
mximum mixing zone concentration w o u l d  be about 631 ug/l. 



APPENDIX I 

LETTER TO MR. L. W. CAFFEY FROM 
MR. RICHARD DENISE, MAY 6 ,  1986 

No changes have been made t o  t h i s  Appendix. 



APPENDIX J  

ADDENDUM TO SECTION 7.1: PLANT ACCIDENTS INVOLVING RADIOACTIVE MATERIALS 

The s t a f f  has examined Sec t i on  7 . 1  o f  t h e  CRBR FES w i t h  a  v iew t o  upda t ing  i t  
t o  r e f l e c t  any p l a n t - s i t e - f e a t u r e  o r  r e g u l a t o r y  framework changes t h a t  have 
occurred s i nce  t h e  FES was i ssued  i n  February 1977. The s t a f f  f i n d s  t h a t  no 
p l a n t - s i t e  changes have occurred t h a t  a re  s i g n i f i c a n t  t o  a c c i d e n t  r i s k  env i ron-  
mental  concerns, nor  i s  t h e r e  s i g n i f i c a n t  new i n f o r m a t i o n  r e l e v a n t  t o  env i ron-  
mental  concerns t h a t  bears on t h e  environmental  impacts o r  r i s k s  o f  acc iden ts  
as r epo r t ed  i n  t h e  FES. Since t h e  p u b l i c a t i o n  o f  t h e  FES, however, t h e  Com- 
miss ion  has i ssued  a Statement o f  I n t e r i m  P o l i c y  (June 13, 1980) t h a t  p rov ides  
guidance on t h e  cons ide ra t i ons  t o  be g i ven  t o  nuc lear  power p l a n t  acc iden ts  
under NEPA. Among o t h e r  t h i n g s ,  t h e  Commissionls statement i n d i c a t e d :  " t h i s  
change i n  p o l i c y  i s  n o t  t o  t o  be const rued as any l a c k  o f  con f idence  i n  conc lus-  
i o n s  r e g a r d i n g  t h e  environmental  r i s k s  o f  acc iden ts  expressed i n  any p r e v i o u s l y  
i ssued  (Environmental  Impact)  statements, nor ,  absent a  showing o f  . . .  spec ia l  
c i rcumstances, as a  bas i s  f o r  opening, reopening, o r  expanding any p rev i ous  o r  
ongoing proceedi  ng. 'I 

The s t a f f  i n  i t s  environmental  r ev i ew  o f  t h e  CRBR a p p l i c a t i o n  concluded t h a t  
t h e  CRBRP d i d  c o n s t i t u t e  a  spec ia l  c i rcumstance t h a t  warranted c o n s i d e r a t i o n  of 
Class 9  acc iden ts  i n  t h e  Environmental  Statement. Because t h e  CRBRP r e a c t o r  
was ve ry  d i f f e r e n t  f rom t h e  convent iona l  l i g h t  water  r e a c t o r  (LWR) p l a n t s  f o r  
which t h e  s a f e t y  exper ience base i s  much broader,  t h e  s t a f f  i n c l u d e d  i n  t h e  
CRBRP FES a d i scuss ion  o f  t h e  p o t e n t i a l  impacts and r i s k s  o f  such acc iden ts .  As 
noted i n  t h e  Statement o f  I n t e r i m  P o l i c y ,  t h e  f a c t  t h a t  t h e  s t a f f  has i d e n t i f i e d  
t h i s  case (CRBRP) as a  spec ia l  c i rcumstance was one o f  t h e  cons ide ra t i ons  t h a t  
l e d  t o  t h e  p romu lga t ion  o f  t h e  June 13, 1980 Statement. 

I n  examining t h e  FES, t h e  s t a f f  has cons idered t h a t  t h e  I n t e r i m  P o l i c y  State-  
ment p rov i des  guidance f o r  f u t u r e  NEPA reviews, and t h e  s t a f f  has concluded 
t h a t  t h e  d i scuss ion  o f  acc iden ts  i n  t h e  FES meets t h e  guidance, except  f o r  con- 
s i d e r a t i o n  of t h e  r i s k s  due t o  l i q u i d  pathways. A d i scuss ion  o f  t h e  l i q u i d  
pathway r i s k s  i s  i n  Sec t i on  5.1.2. 

J.  1.1 DESIGN-BASIS ACCIDENTS 

The r e s u l t s  o f  t h e  s t a f f ' s  analyses o f  t h e  r e a l i s t i c  consequences o f  design- 
bas i s  acc iden ts  were presented i n  t h e  FES Table  7.2. The r e p o r t e d  va lues ap- 
pear  t o  t h e  s t a f f  t o  be reasonable.  Th i s  conc lus ion  i s  based upon comparison 
o f  r e a l i s t i c  dose consequences o f  t h e  CRBRP des ign-bas is  acc iden ts  w i t h  t h e  
cor responding doses f o r  some r e c e n t l y  eva lua ted  LWRs such as t h e  Comanche Peak, 
Callaway, and Palo  Verde p l a n t s ,  as shown i n  Table J.1. The CRBRP doses a re  
w i t h i n  t h e  range o f  dose va lues o f  some o f  t h e  LWRs, and t h e  r a d i o l o g i c a l  h e a l t h  
e f f e c t s  and t h e  environmental  impacts of such p o s t u l a t e d  acc iden ts  would be 
comparable t o  those  f rom p o s t u l a t e d  LWR acc iden ts .  

i 
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Table J.l Comparison o f  2-hour design-basis acc ident  (Classes 2-8) s i t e  
boundary doses repor ted  i n  t he  CRBRP FES w i t h  corresponding 
doses repor ted  i n  t he  environmental statements o f  some recent  
LWR opera t ing  l i c e n s e  reviews 

Comanche 
CRBRP Peak C a l l  away Palo Verde 

Accident FES FES FES FES 
(1121 MWt) (3411 MWt)  (3411 M W t )  (3817 MWt) 

Fuel - hand1 i ng 
accidents 

Rems t h y r o i d  0.4 
Rems who1 e body 0.5 

Large-break LOCA o r  
s i t e  s u i t a b i l i t y  
source term 

Rems t h y r o i d  1.0 
Remswholebody 0.1 
Rems lung 0.2 
Rems bone* 1.2 

*Dose t o  bone sur face ca l cu la ted  w i t h  the  ICRP-30 dose convers ion f a c t o r  
cou ld  be a f a c t o r  o f  3 higher.  

Although the  s t a f f  ana lys is  o f  t he  design-basis accidents does n o t  t r e a t  i n  
d e t a i l  t he  p r o b a b i l i t i e s  o f  acc ident  occurrence except as imp l i ed  i n  a general 
way i n  t he  development o f  t he  accident  c l a s s i f i c a t i o n  scheme o f  t h e  p r e v i o u s l y  
proposed annex o f  Appendix D t o  10  CFR 50, the est imated doses a re  so smal l  
t h a t  i n  the  s t a f f ' s  judgment no unreasonable r a d i o l o g i c a l  r i s k  t o  t h e  p u b l i c  
hea l th  and s a f e t y  and t o  the  environment would a r i s e  as a r e s u l t  o f  these 
design-basis accidents. 

Inc luded i n  t h i s  judgment i s  acknowledgment t h a t  accidents o f  t h e  types rep- 
resented by those described i n  FES Table 7.2 f o r  Classes 2-8 have a f i n i t e  and 
r e l a t i v e l y  l a r g e r  l i k e l i h o o d  o f  occurrence dur ing  the  opera t ing  l i f e t i m e  o f  t he  
CRBRP than the  occurrence o f  Class 9 accidents. Furthermore, t h e i r  consequences 
are  requ i red  n o t  t o  exceed the  dose gu ide l i ne  values o f  10  CFR 100. An assess- 
ment o f  the  adequacy o f  t he  engineered sa fe ty  features and ope ra t i ng  requ i re -  
ments t o  m i t i g a t e  and l i m i t  t he  consequences o f  such accidents w i l l  be considered 
i n  the  sa fe ty  eva lua t i on  o f  t he  CRBRP. Such considerat ions a t  a l l  contemporary 
LWRs have r e s u l t e d  i n  a combination o f  engineered sa fe ty  fea tu res  and ope ra t i ng  
procedures so t h a t  the  c o n t r i b u t i o n  o f  these accidents t o  t h e  t o t a l  r i s k  t o  the 
environment i s  judged t o  be n e g l i g i b l e .  The s t a f f  w i l l  reexamine t h e  rad io -  
l o g i c a l  r i s k  c o n t r i b u t i o n  o f  t h e  design-basis accidents a t  bo th  t h e  construc-  
t i o n  permi t  stage and the  opera t ing  1 icense stage o f  CRBRP, g i v i n g  cons ide ra t i on  



t o  t h e  p r o b a b i l i t i e s  o f  occurrence o f  acc idents  and t o  t h e i r  consequences. 
The purpose o f  t h i s  reexaminat ion a t  each stage o f  l i c e n s i n g  w i l l  be t o  r e -  
q u i r e  t h a t  t h e  p l a n t  s a f e t y  and m i t i g a t i o n  systems be designed and operated t o  
o f f s e t  adequately t h e  u n c e r t a i n t i e s  a r i s i n g  from a l i m i t e d  na t i ona l  and i n t e r -  
n a t i o n a l  LMFBR ope ra t i ng  exper ience base, and t o  ensure t h a t  t h e  r a d i o l o g i c a l  
r i s k s  o f  acc iden ts  a re  n o t  g rea te r  than those o f  t h e  LWRs. 

5.1.2 EVALUATION OF CLASS 9 ACCIDENTS 

The s t a f f  has a l s o  performed f u r t h e r  c a l c u l a t i o n s  t o  p rov i de  a d d i t i o n a l  per -  
spec t i ve  on t h e  r i s k  assoc ia ted  w i t h  hypo the t i ca l  Class 9 acc iden ts  a t  t he  
CRBRP. Presented below i s  a  d iscuss ion  o f  t he  Class 9 acc iden t  sequences, 
est imates o f  acc iden t  p r o b a b i l i t i e s ,  re lease  o f  r a d i o a c t i v e  m a t e r i a l  t o  t h e  
environment, r i s k s  due t o  t h e  atmospher ic and l i q u i d  pathway exposures, 
economic cos ts  o f  t h e  l oss  o f  t h e  f a c i l i t y ,  t h e  u n c e r t a i n t i e s  i n  p r e d i c t i o n s ,  
and conc lus ions.  

(1) Frequencies o f  Severe Accidents 

The Class 9 acc iden t  d iscussed i n  t h e  FES i nvo l ved  a sequence and re lease  
rep resen ta t i ve  o f  p o s s i b l e  co re  d i s r u p t i v e  acc idents  (CDAs). A d d i t i o n a l  
sequences a re  i nc l uded  here t o  p rov i de  b e t t e r  per 'spect ive regard ing  t h e  r i s k s  
o f  CRBRP severe acc idents .  

The f requenc ies  o f  severe (Class 9) acc iden ts  a t  t h e  CRBRP i n v o l v i n g  p o t e n t i a l  
co re  d i s r u p t i o n  and containment f a i l u r e  a re  r e l a t e d  t o  t h ree  phases o f  such 
acc idents .  F i r s t ,  i n i t i a t i o n  o f  co re  d i s r u p t i o n  must be considered, and t h i s  
t y p i c a l l y  r equ i r es  s imultaneous f a i l u r e s  o f  redundant s a f e t y  systems. Secondly, 
t h e r e  a re  v a r i a t i o n s  i n  t h e  r e l ease  t o  containment t h a t  a re  dependent,on t h e  
energy assoc ia ted w i t h  co re  d i s r u p t i o n  and t h e  na tu re  o f  t h e  response o f  t h e  
p r imary  coo l  an t  boundary. F i  na l  l y  , t h e  p o t e n t i a l  f o r  containment f a i  1  u re  must 
be considered. The p r o b a b i l i t i e s  o f  such events a re  discussed below. 

I n i t i a t o r s  o f  Core D i s r u p t i v e  Accidents 

Core d i s r u p t i o n  cou ld  be i n i t i a t e d  by: (1) f a i l u r e  t o  adequately coo l  t h e  f u e l  
as e x e m p l i f i e d  by a  l o s s  o f  heat  s i n k  (LOHS), l oss  o f  coo lan t  acc iden t  (LOCA), 
o r  massive f l o w  blockage; (2) f a i l u r e  t o  te rm ina te  t h e  f i s s i o n  cha in  r eac t i ons  
when necessary, as exemp l i f i ed  by a  f a i l u r e  t o  scram du r i ng  a l oss  o f  f l o w  
event  (ULOF) o r  a  t r a n s i e n t  overpower event  (UTOP); and (3) core-wide fue l  
f a i l u r e s  as exemp l i f i ed  by p ropaga t ion  o f  l o c a l  f u e l  f a u l t s  (FFP). 

As d iscussed on pages 7-2 and 7-7 o f  t h e  FES, requirements f o r  p reven t i on  o f  
severe acc iden ts  w i l l  be imposed on t h e  CRBRP design t o  ensure t h a t  i n i t i a t i o n  
o f  co re  d i s r u p t i v e  acc iden ts  i s  made very  improbable. Consequently such acc i -  
dents a re  n o t  inc luded  i n  t he  CRBRP design-basis acc iden t  spectrum. 

LOHS events a t  t h e  CRBRP would have t o  i n v o l v e  simultaneous l oss  o f  a v a i l -  
a b i l i t y  o f  t h e  main condenser-feedwater t r a i n ,  of a l l  t h ree  t r a i n s  o f  t h e  steam 
g e n e r a t o r - a u x i l i a r y  heat  removal system (SGAHRS), and o f  bo th  t r a i n s  o f  t h e  
d i r e c t  heat  removal system (DHRS). The CRBRP SGAHRS system, which i s  s i m i l a r  
i n  many respec ts  t o  t h e  steam g e n e r a t o r l a u x i l i a r y  feedwater systems i nc l uded  i n  



PWR des igns,  c o n s i s t s  o f  one steam-dr iven and two e l e c t r i c a l l y  d r i v e n  a u x i l i a r y  
feedwater t r a i n s .  The DHRS employs a  d i ve r se  heat  removal concept.  A l though 
t he  s t a f f  rev iew o f  these  systems i s  n o t  complete,  i t  i s  t h e  judgment o f  t h e  
s t a f f  t h a t  t h e r e  i s  s u f f i c i e n t  i n h e r e n t  redundancy, d i v e r s i t y ,  and independence 
i n  t h e  SGAHRS and DHRS systems t o  achieve a  core degrada t ion  f requency due t o  
LOHS events  o f  l e s s  than  per  r e a c t o r  year .  Th i s  es t ima te  i s  based on a  
genera l  c o n s i d e r a t i o n  o f  t y p i c a l  ach ievab le  PWR a u x i l i a r y  feedwater system 
r e l i a b i l i t i e s ,  t h e  p o t e n t i a l  f o r  common cause f a i l u r e s ,  and t h e  p o t e n t i a l  f o r  
ach iev i ng  h i g h  r e l i a b i l i t y  i n  f i n a l  des ign and o p e r a t i o n  th rough  an e f f e c t i v e  
r e l i a b i l i t y  program. A s i g n i f i c a n t  c o n t r i b u t o r  t o  t h e  LOHS p r o b a b i l i t y  f o r  t h e  
CRBRP would be f rom simultaneous l o s s  o f  o f f s i t e  and o n s i t e  ac e l e c t r i c a l  power 
and t h e  steam-dr iven a u x i l i a r y  feedwater t r a i n .  

Because o f  t h e  h i g h  b o i l i n g  p o i n t  o f  sodium, t he  CRBRP p r ima ry  c o o l a n t  system 
would opera te  a t  s i g n i f i c a n t l y  lower  pressures than  LWR p r ima ry  c o o l a n t  systems. 
Th i s  reduces t h e  f requency o f  l a r g e  rup tu res  i n  t h e  p r ima ry  c o o l a n t  system. To 
f u r t h e r  ensure t h a t  l a r g e  breaks cannot occur and cause core damage, implementa- 
t i o n  o f  p r e s e r v i c e  and i n s e r v i c e  i n s p e c t i o n  o f  t h e  p r ima ry  c o o l a n t  boundary and 
a  l e a k  d e t e c t i o n  system w i l l  be r equ i r ed .  I n  a d d i t i o n ,  guard vesse ls  w i l l  be 
i nc l uded  t o  p reven t  unacceptable leakage from l a r g e  p o r t i o n s  o f  t h e  p r ima ry  
c o o l a n t  system. For these reasons LOCAs a r e  n o t  cons idered c r e d i b l e  ( i . e . ,  
des ign-bas is)  events a t  CRBRP. The frequency assumed f o r  LOHS adequate ly  bounds 
t h e  LOCA c o n t r i b u t i o n s  t o  co re  d i s r u p t i o n  f requency. 

The c o o l a n t  i n l e t  r e g i o n  o f  t h e  CRBRP core  i s  be ing  designed t o  p reven t  l a r g e  
sudden f l o w  blockage such as t h a t  which l e d  t o  ex tens i ve  damage t o  two subas- 
sembl ies i n  t h e  En r i co  Fermi r e a c t o r .  M u l t i p l e  i n l e t  p o r t s  a t  d i f f e r e n t  p lanes  
w i t h  i n t e rposed  s t r a i n e r s  w i l l  p reven t  l a r g e  p i eces  o f  d e b r i s  f rom s i g n i f i c a n t l y  
reduc ing  c o o l a n t  f l o w  t o  a  subassembly module. A l though sources o f  p a r t i c u l a t e  
d e b r i s  i n  s u f f i c i e n t  q u a n t i t y  t o  produce s i g n i f i c a n t  f l o w  blockage have n o t  
been m e c h a n i s t i c a l l y  i d e n t i f i e d ,  i t  may be p o s t u l a t e d  t h a t  t h i s  m igh t  occur.  
Such d e b r i s  would n o t  be expected t o  be concen t ra ted  b u t  r a t h e r  be d i s t r i b u t e d  
r a t h e r  g e n e r a l l y  th roughou t  a  l a r g e  r e g i o n  o f  t h e  co re  and would be de tec tab le  
by t h e  co re  o u t l e t  thermocouples i f  s i g n i f i c a n t l y  reduced co re  f l o w  were t o  
r e s u l t .  The f requency assumed f o r  LOHS core  degrada t ion  sequences adequate ly  
bounds t h e  f l o w  blockage c o n t r i b u t i o n  t o  co re  d i s r u p t i o n  f requency. 

UTOP and ULOF events i n v o l v e  s imultaneous f a i l u r e  o f  b o t h  o f  t h e  r e a c t o r  shu t -  
down systems. Each o f  these  systems w i l l  be r e q u i r e d  t o  meet t h e  h i g h  s tandards 
no rma l l y  a p p l i e d  t o  LWR shutdown systems. For example, as s p e c i f i e d  by IEEE 
Standard 279, each shutdown system w i l l  be a u t o m a t i c a l l y  i n i t i a t e d ,  w i l l  meet t h e  
s i n g l e  f a i l u r e  c r i t e r i o n ,  and w i l l  be t e s t e d  r e g u l a r l y .  Each system c o n s i s t s  o f  
t h r e e  independent e l e c t r i c a l  a c t u a t i o n  channels o f  d i v e r s e  l o g i c  and d i v e r s e  
components. The mechanical p o r t i o n s  o f  t h e  two systems employ d i v e r s e  mechanisms. 
A l though t h e  s t a f f  r ev i ew  o f  these  systems i s  n o t  complete, it i s  t h e  judgment 
o f  t h e  s t a f f  t h a t  t h e r e  a r e  s u f f i c i e n t  i n h e r e n t  redundancy, d i v e r s i t y ,  and inde-  
pendence i n  t h e  o v e r a l l  shutdown system designs t o  expect  an u n a v a i l a b i l i t y  o f  
l e s s  t han  pe r  demand. Th i s  es t imate  i s  based on a  genera l  c o n s i d e r a t i o n  
o f  LWR shutdown system unavai  1  a b i  l i ty r a t e s ,  ATWS precursors ,  * p o t e n t i a l  f o r  

- - 

*ATWS p recu rso rs  a r e  p r o t e c t i o n  system component f a i l u r e s  t h a t  have occurred 
a t  o p e r a t i n g  r e a c t o r s  t h a t ,  i f  coupled w i t h  a d d i t i o n a l  f a i l u r e s ,  c o u l d  have 
l e d  t o  an ATWS event.  



common cause f a i l u r e s ,  and t he  f e a s i b i l i t y  o f  implementing an e f f e c t i v e  r e l i a -  
b i l i t y  program t o  achieve h i g h  r e l i a b i l i t y  i n  t he  f i n a l  design and i n  opera t ion .  
Using t h e  assumption, based on LWR experience, t h a t  an average o f  about 10 
t r a n s i e n t s  ( r e q u i r i n g  scram) might  occur per  year  o f  ope ra t i on  over t he  l i f e  o f  
t h e  p l a n t ,  t h e  s t a f f  concludes t h a t  t h e  combined frequency of degraded core 
acc iden ts  i n i t i a t e d  by ULOF and UTOP events i s  l e s s  than p e r  r e a c t o r  year .  

The CRBRP f u e l  design w i l l  be requ i red  t o  have an i nhe ren t  c a p a b i l i t y  t o  
p reven t  r a p i d  p ropagat ion  o f  f u e l  f a i l u r e  f rom l o c a l  f a u l t s .  Systems t o  de tec t  
more s l ow l y  develop ing f a u l t s  w i l l  a l so  be requ i red .  Each o f  these f ea tu res  i s  
cons idered f e a s i b l e  and i n  f a c t  has been achieved on f u e l  designs s i m i l a r  t o  
t h a t  o f  CRBRP. Therefore,  t he  frequency o f  f u e l  f a i l u r e  p ropagat ion  i s  con- 
s idered  very  low. The f requencies a t t r i b u t e d  t o  LOHS, UTOP, and ULOF events 
adequately bound t h e  c o n t r i b u t i o n  t o  co re  d i s r u p t i o n  frequency from f u e l  f a i l u r e  
propagat ion.  

I n  summary, t h e  f requencies o f  co re  d i s r u p t i o n  from LOHS, UTOP, ULOF, LOCA, and 
FFP events a re  a l l  cons idered t o  be l e s s  than per  r e a c t o r  year .  Even when 
combined, t h e  o v e r a l l  combined p r o b a b i l i t y  o f  these types o f  events i s  es t imated  
t o  have a  n e t  f requency o f  per  r e a c t o r  year  o r  less .  Th i s  n e t  f requency 
does n o t  r e f l e c t  t h e  v a r i a t i o n s  i n  response o f  t he  p r imary  coo lan t  system t h a t  
m igh t  be assoc ia ted  w i t h  t he  var ious  i n i t i a t o r s .  Some i n i t i a t o r s  may r e s u l t  
i n  more severe response t han  others .  Th i s  i s  taken i n t o  account as descr ibed 
i n  t h e  f o l l o w i n g  paragraphs. 

Response o f  t h e  Pr imary Coolant System 

The response o f  t h e  p r imary  coo lan t  system t o  core  d i s r u p t i o n  depends on t h e  
amount o f  energy assoc ia ted  w i t h  t h e  d i s r u p t i o n .  Four ca tegor ies  have been 
i d e n t i f i e d  and a re  l i s t e d  here i n  o rder  o f  i nc reas ing  p o t e n t i a l  t h r e a t  t o  con- 
ta inment  i n t e g r i t y  and i n c r e a s i n g  re l ease  o f  rad io iso topes  i n t o  containment: 

I. Primary system remains i n t a c t ;  no s i g n i f i c a n t  re lease  o f  r a d i o a c t i v e  
m a t e r i a l s  t o  t h e  containment atmosphere. 

11. Primary system i n i t i a l l y  i n t a c t ,  b u t  l a t e r  f a i l s  due t o  i n e f f e c t i v e  
long- term decay heat  removal ( o f  t h e  o rder  o f  hours o r  more). The re l ease  
o f  co re  deb r i s  and sodium would be i n i t i a l l y  i n t o  t he  r e a c t o r  c a v i t y ;  
e v e n t u a l l y  r ad ionuc l i des  and sodium would reach t h e  containment atmosphere 
through t h e  r e a c t o r  c a v i t y  vents,  b u t  a t  a  s low r a t e  r e l a t i v e  t o  t h e  
i n i t i a l  re leases  o f  Categor ies I11 and I V  below. 

111. Pr imary system system sea ls  exper ience p a r t i a l  f a i l u r e  due t o  excessive 
mechanical and thermal loads. A  1  i m i  t e d  re lease  o f  core Pu and o the r  
a c t i n i d e s ,  s o l i d  f i s s i o n  products ,  noble gases, and v o l a t i l e  m a t e r i a l  i n t o  
t he  upper con ta i  nment would occur immedi a t e l y .  * 

I V .  Pr imary system seal  i n g  f a i  1  s  open by excess ive mechanical and/or thermal 
loads. A l a r g e  re l ease  o f  noble gases, v o l a t i l e  m a t e r i a l ,  s o l i d  f i s s i o n  

*Note: Longer term re lease  t o  containment v i a  t h e  reac to r  c a v i t y  and vents  
would be i n  Category 11. 



products, and co re  Pu and o ther  act - in ides could occur immediately. Cont in- 
uous open vent ing  t o  the  upper containment through f a i l e d  seals i s  a v a i l a b l e  
f o r  subsequently vaporized sodium and radionucl ides."  

Most core d i s r u p t i v e  accidents are expected t o  be nonenergetic and t o  culminate 
i n  e f f e c t s  such as descr ibed f o r  Categories I and I 1  above. 

The app l icants  have proposed t o  incorpora te  features t o  m i t i g a t e  t h e  above 
behavior i nd i ca ted  i n  Categories 11, 111, and I V  t o  reduce the  p r o b a b i l i t y  o f  
subsequent containment f a i l u r e .  These i nc lude  a f i l t e r e d  vent system t o  
r e l i e v e  containment pressure, a containment purge system t o  reduce the  
p o t e n t i a l  f o r  hydrogen explosions, fans i n  the  annulus between t h e  s tee l  con- 
tainment s h e l l  and the  confinement s t r u c t u r e  t o  cool the  two s t ruc tu res ,  and 
vents t o  r e l i e v e  pressure from gases generated behind t h e  r e a c t o r  c a v i t y  c e l l  
l i n e r s .  These p rov i s ions  are c u r r e n t l y  under review by the  s t a f f .  

The Class 9 acc ident  releases described i n  Categories I11 and I V  correspond t o  
core d i s r u p t i o n  o f  s u f f i c i e n t  energy, due t o  r e c r i t i c a l i t y ,  t o  cause mechancial 
damage t o  the  pr imary coo lan t  system. The s t a f f  i s  rev iewing the  p o t e n t i a l  f o r  
energet ic  r e c r i t i c a l i t i e s  t o  determine the  magnitude o f  energy re lease 
an t i c i pa ted .  I f  t h e  conclus ion o f  t h i s  rev iew i s  t h a t  an energy re lease beyond 
pr imary system c a p a b i l i t y  cannot be precluded, t he  s t a f f  w i l l  r e q u i r e  t h a t  some 
a c t i o n  be taken (e.g., t h a t  the  vessel be strengthened o r  t h a t  head r e s t r a i n t s  
and sodium spray d e f l e c t o r s  be i n s t a l l e d )  t o  prevent e a r l y  containment f a i l u r e  
from m i s s i l e s  or  spray f i r e s .  The s t a f f  be l ieves  t h a t  t he  technology e x i s t s  t o  
design and b u i l d  such devices; s i m i l a r  devices and/or measures were u t i l i z e d  i n  
t he  design o f  t he  Fermi reac tor ,  as w e l l  as i n  Atomics I n t e r n a t i o n a l ' s  design 
s tud ies  o f  a 500-MWe LMFBR demonstration p l a n t .  

Assuming t h a t  a core d i s r u p t i v e  acc ident  occurs, t he  cond i t i ona l  f requencies of 
event Categories I through I V  subsequently occur r ing  are  est imated as fo l lows:  

Primary System F a i l u r e  - Category I, 11, and I11 combined: % 0.9 per  CDA 
Primary System F a i l u r e  - Category I V :  % 0 .1  per  CDA 

These est imates r e f l e c t  t h e  lower frequencies expected f o r  core d i s r u p t i o n  
accidents o f  inc reas ing  energet ics. Because o f  t he  d i f f i c u l t y  o f  es t imat ing  
separate p r o b a b i l i t i e s  f o r  Categories I, 11, and 111, they are  combined; f o r  
t he  r i s k  ana lys is ,  they are  conserva t ive ly  t rea ted  together  as i f  a l l  were 
Category I I I. 

Response o f  Containment 

For t he  purpose o f  es t imat ing  r i s k  g iven the  th rea ts  t o  containment i d e n t i f i e d  
above, t h e  f o l l o w i n g  two containment f a i l u r e  modes lead ing  t o  a i rborne re leases 
are  i d e n t i f i e d :  

*Note: ' Longer term re lease t o  containment v i a  the  reac tor  c a v i t y  and vents 
would be as i n  Category 11. 



(A)  F a i l u r e  o f  Containment Caused by Overpressure 

(B) F a i l u r e  o f  Containment t o  I s o l a t e  

The frequency and consequences o f  releases t o  t h e  ground by basemat penet ra t ion  
a re  considered t o  be overshadowed by a i rborne releases, as discussed under the  
subsect ion e n t i t l e d  "(4) L i q u i d  Pathways" below. 

The s t a f f  w i  11 requ i re  t h a t  the  containment annul us cool i ng and vent/purge 
systems be designed w i t h  s u f f i c i e n t  redundancy and q u a l i t y  and be tes ted  and 
inspected dur ing  operat ion w i t h  s u f f i c i e n t  frequency so t h a t  i t  can be assumed 
t h a t  t h e i r  unavai l a b i  1  i t y  f o r  a n t i c i p a t e d  miss ion times wi 11 no t  exceed 
per  demand. Such systems w i l l  no t  be needed t o  prevent  overpressure cond i t ions  
u n t i l  many hours a f t e r  i n i t i a t i o n  o f  a  CDA, and would n o t  be expected t o  be 
a f f e c t e d  by loss  o f  o f f s i t e  and emergency ons i te  power unless such power loss  
should be a  long-term outage. Should the  containment systems be requ i red  a f t e r  
a  temporary loss  o f  a l l  ac power i n i t i a t i n g  event, f a i l u r e  t o  recover ac power 
before containment f a i l u r e  occurs i s  est imated t o  have a  frequency o f  about 

per demand. 

Containment i s o l a t i o n  would be an engineered sa fe ty  fea tu re  a t  t h e  CRBRP. Such 
systems are designed t o  h igh  q u a l i t y  standards and w i t h  redundancy. An un- 
a v a i l a b i l i t y  o f  less  than per  demand i s  f e a s i b l e  f o r  such systems and i s  
expected t o  be a t t a i n e d  a t  CRBRP given t h a t  implementation o f  an adequate 
re1 i abi  1  i ty  program would be requi  red. 

I n  summary, t he  cond i t i ona l  u n a v a i l a b i l i t i e s  associated w i t h  the  containment 
f a i l u r e  modes are as fo l lows:  

Containment F a i l u r e  Mode A ( M i t i g a t i n g  System Fa i lu re) :  - < per  demand 

Containment F a i l u r e  Mode B (Containment I s o l a t i o n  Fa i lu re) :  - < 10-2 per 
demand. 

(2) Release o f  Radioact ive Ma te r ia l  

Estimates o f  t h e  re lease f r a c t i o n s  o f  t he  var ious isotopes t h a t  can escape from 
t h e  CRBRP are made us ing  the  isotope groups def ined i n  WASH-1400. As shown i n  
Table J.2, f o u r  re lease classes are  considered and releases t o  the  environment 
are def ined f o r  t h ree  containment modes: 

Design leakage and f i l t e r e d  vent ing  
Overpressure f a i l u r e ,  F a i l u r e  Mode A ( a t  about 24 hours) 
Containment i s o l a t i o n  f a i l u r e ,  F a i l u r e  Mode B (24-in.-diameter v e n t i l a t i o n  
1  i ne) 

Releases from the  pr imary system t o  the  RCB can p o t e n t i a l l y  occur e i t h e r  by 
l eak ing  through the  vessel head seals immediately f o l l o w i n g  an energet ic  CDA o r  
by re lease from the  sodium pool (which forms i n  the  reac to r  c a v i t y  a f t e r  
reac to r  vessel and guard vessel melt through) through the  reac to r  c a v i t y  vent 
system. 



Table 3.2 CRBR CDA sequence classes 

Bounding estimate Percent of core. inventory re1 eased to 
of containment envi ronment3 '4 

CDA primary system Containment re1 ease frequency2 
class Initiation failure category1 failure mode (per reactor year) Xe-Kr I CS-Rb Te-Sb Ba-Sr Ru5 La6 

1 Generic Core I, 11, 111, 
Disruption . or IV 

2 Generic Core 11, 111, or IV 
Disruption 

3 Generic Core I1 or I11 
Disruption 

4 Generic Core IV 
C 
I Disruption 
m 

A 10-6 
(Overpressure) 

B 10- 
(Containment 
Isolation) 

B 10- 7 
(Containment 
Is01 ation) 

lFor each CDA class, the most severe primary system failure category in that class was conservatively assumed for the 
calculation of releases to the environment. 

2The release frequency was determined by multiplying the sum of the primary system failure category frequencies in that 
CDA class by the conditional probability of the containment failure mode. 

3Background on the isotope groups and release mechanism is presented in Appendix VII of "Reactor Safety Study," WASH-1400, 
NUREG-75/014, October 1975. 

41ndi cated re1 ease percentages do not i ncl ude decay; decay is accounted for in the consequence calculations. 
51ncludes Ru, Rh, Mo, Tc. 
6~ncludes Y, La, Zr, Nb, Ce, Pr, Nd, Np, Pu, Am, Cm. 
7CDA Class 1 assumes filtered venting as needed to prevent containment failure. 



Chemica l ly  i n e r t  nob le  gases (Xe-Kr) a r e  n o t  removed f rom t h e  RCB o t h e r  t h a n  by 
decay and leakage o r  f i l t e r e d  v e n t i n g  t o  t h e  environment.  The rema in ing  f i s s i o n  
p roduc ts  can be removed f rom t h e  RCB atmosphere by decay, leakage, f i l t e r e d  
v e n t i n g ,  and by n a t u r a l l y  o c c u r r i n g  d e p l e t i n g  mechanisms such as: 

Aerosol  agg lomera t ion  and s e t t l i n g  
Thermophoret ic d e p o s i t i o n  on c o o l e r  su r faces  
P l  a t e - o u t  

The f r a c t i o n  o f  a i r b o r n e  m a t e r i a l  t h a t  l e a k s  t o  t h e  environment i n  t h e  l o n g  
term depends on t h e  r a t i o  o f  t h e  leakage r a t e  t o  t h e  t o t a l  removal ( leakage, 
f i l t r a t i o n ,  decay, and d e p o s i t i o n )  r a t e .  Removal by  ae roso l  agg lomera t ion  and 
s e t t l i n g ,  cons ide red  t h e  dominant d e p o s i t i o n  mechanism, i s  modeled as an 
e x p o n e n t i a l l y  v a r y i n g  t ime-dependent process.  

P r imary  system sodium would p l a y  an i m p o r t a n t  r o l e  i n  removing f i s s i o n  p roduc ts  
i n  CRBRP. F i r s t ,  sodium c h e m i c a l l y  combines w i t h  f i s s i o n  p r o d u c t s  such as 
i o d i n e  and bromine t o  form l e s s  v o l a t i l e  compounds. Second, sodium i s  main- 
t a i n e d  w e l l  below i t s  b o i l i n g  p o i n t  d u r i n g  normal o p e r a t i o n ,  and t h u s  f i s s i o n  
p r o d u c t  r e l e a s e  t o  t h e  RCB i s  r e t a r d e d  by t h e  l i q u i d  sodium. T h i r d ,  sodium 
vapor, a f t e r  i t  becomes a i r b o r n e ,  becomes an aeroso l .  When sodium vapor e n t e r s  
t h e  RCB, f o r  example, a  sodium o x i d e  aeroso l  i s  formed. Because t h e r e  a r e  more 
t h a n  1 m i l l i o n  pounds o f  p r i m a r y  c o o l a n t  sodium, a  dense aeroso l  (10-100 pg/cc) 
c o u l d  be a i r b o r n e  i n  t h e  RCB. The a i r b o r n e  f i s s i o n  p roduc ts  can i n t e r a c t  w i t h  
and e s s e n t i a l l y  respond as sodium o x i d e  aeroso ls .  Fo r  t h e  purpose o f  a n a l y s i s ,  
t h e r e f o r e ,  t h e  a i r b o r n e  f i s s i o n  p r o d u c t s  ( l e s s  nob le  gases) a r e  cons ide red  t o  
be removed a t  t h e  same r a t e  as t h e  sodium aeroso ls .  

R e f e r r i n g  t o  Tab le  5.2,  t h e  v a r i a t i o n  i n  r e l e a s e  f r a c t i o n s  among i s o t o p e  groups 
and CDA c l a s s e s  depends on t h e  magni tude o f  competing, concomi tant ,  r a t e  p ro -  
cesses ( leakage f rom t h e  RCB, r e l e a s e  t o  t h e  RCB, and d e p o s i t i o n  i n  t h e  RCB). 
It shou ld  be emphasized t h a t  t h e  i n d i c a t e d  r e l e a s e  f r a c t i o n s  do n o t  i n c l u d e  
removal by  decay; t h i s  i s  accounted f o r  i n  t h e  consequence c a l c u l a t i o n s .  

Leakage From t h e  RCB 

Leakage f rom t h e  RCB c o n s i d e r i n g  CDA Class 1 i n v o l v e s  des ign  leakage a t  r a t e s  
o f  t o  o f  t h e  conta inment  atmosphere p e r  hour and f i l t e r e d  v e n t i n g  
which i s  97% t o  99% e f f i c i e n t .  I n  CDA Class 2, approx imate ly  57% o f  t h e  RCB 
atmosphere w i l l  be r e l e a s e d  soon a f t e r  f a i l u r e  by overpressure because t h e  RCB 
p ressure  drops f rom about  2 .3  atmospheres (abs) t o  1 atmosphere (abs). There- 
a f t e r  leakage t h r o u g h  t h e  RCB breach i s  about  equal  t o  t h e  r e l e a s e  r a t e s  o f  
f i s s i o n  p r o d u c t s  and o t h e r  gases i n t o  t h e  RCB ( 1 0 - I  t o  o f  t h e  containment 
atmosphere p e r  hour) .  The leakage r a t e  t o  t h e  environment c o n s i d e r i n g  f a i l u r e  
o f  t h e  conta inment  t o  i s o l a t e  a  v e n t i l a t i o n  supp ly  o r  exhaust l i n e  (CDA 
Classes 3  and 4) i s  e s t i m a t e d  t o  be on t h e  o r d e r  o f  1 0 - I  t o  l o - '  o f  t h e  con- 
ta inment  atmosphere p e r  hour ,  s i m i l a r  t o  t h e  r a t e s  a f t e r  overpressure f a i l u r e .  
Thus, f o r  each r e l e a s e  c l a s s ,  t h e  volume of gases r e l e a s e d  d u r i n g  t h e  es t ima ted  
100- t o  200-hour p e r i o d  i n  which t h e  sodium poo l  b o i l s  w i l l  be severa l  t imes  t h e  
c o n t a i  nment v o l  ume. 

Release t o  t h e  RCB 

For  t h e  purposes of t h i s  a n a l y s i s ,  head r e l e a s e  f r a c t i o n s  were s e l e c t e d  as 
i n d i c a t e d  i n  Tab le  5.3.  



Table J . 3  Head re l ease  se lec ted  f o r  source te rm a n a l y s i s  

Pr imary system Percent  o f  co re  i nven to r y *  r e l eased  from t h e  
f a i l u r e  ca tegory  head (%) 

Xe-Kr I Cs-Rb Te-Sb Ba-Sr Ru La 

I11 100 3  3  1 1 0 . 1  0 . 1  

I V 100 30 30 10 10 3  3  

*See f oo tno tes  t o  Table  J.2.  

The f i s s i o n  p roduc t  i n v e n t o r y  remain ing i n  t h e  vesse l  a f t e r  t h e  head re l ease  
c o n s t i t u t e s  t h e  poo l  i n v e n t o r y  a f t e r  vesse l  mel t through.  Pool re leases  were 
es t imated  b y  cons ide r i ng  t h e  r e l a t i v e  v o l a t i l i t i e s  o f  t h e  f i s s i o n  p roduc ts  
compared t o  sodium. A l k a l i  meta ls  such as cesium, f o r  example, b o i l  o f f  a t  10 
t o  20 t imes t h e  r a t e  o f  sodium vapo r i za t i on .  Halogens such as i o d i n e  form com- 
pounds w i t h  sodium and, thus ,  a re  re leased  f rom t h e  sodium poo l  a t  a  s lower  r a t e  
than  t h e  sodium. The remain ing s e m i v o l a t i l e s  and s o l i d s  a r e  re leased  con- 
s i d e r a b l y  more s l o w l y  t han  sodium. I n s i g n i f i c a n t  amounts o f  t h e  n o n v o l a t i l e s  
( i n c l u d i n g  f u e l )  a re  r e l eased  t o  t h e  RCB be fo re  c a v i t y  d r you t .  

Once t h e  sodium poo l  has b o i l e d  o f f ,  t h e  remain ing d r y  d e b r i s  w i l l  i nc rease  i n  
temperature and a t t a c k  t h e  concre te  basemat. A d d i t i o n a l  r e l ease  o f  a  f r a c t i o n  
o f  t h e  remain ing f i s s i o n  p roduc ts  and f u e l  i s  t hen  p o s s i b l e  and may be exacer-  
ba ted  by sparg ing e f f e c t s  caused by t h e  re l ease  o f  gases f rom t h e  concre te  
d u r i n g  thermal  decomposi t ion.  

Depos i t i on  i n  t h e  RCB 

Depos i t i on  r a t e s  f o r  p a r t i c u l a t e  a i r b o r n e  f i s s i o n  p roduc ts  a r e  a  f u n c t i o n  o f  
t h e  p a r t i c l e  shape and s i z e  as w e l l  as concen t ra t ion .  T y p i c a l  a n a l y s i s  f o r  
s i m i l a r  sodium aeroso l  c o n d i t i o n s  i n d i c a t e  d e p o s i t i o n  r a t e s  i n  a  s i n g l e  chamber 
o f  between 0.5 and 1 .0  p e r  hour. Cons ider ing leakage r a t e s  between and 
1 0 - I  p e r  hour, t h e r e f o r e ,  i n d i c a t e s  t h a t  between l% and 20% o f  t h e  p a r t i c u l a t e  
a i r b o r n e  f i s s i o n  p roduc ts  may e v e n t u a l l y  be re leased  t o  t h e  environment."  The 
overpressure f a i l u r e  mode drops t h e  containment p ressure  t o  1 atmosphere, t he re -  
by  r e l e a s i n g  57% o f  i t s  atmosphere. Because t h i s  r e l ease  would n o t  occur  u n t i l  
about 24 hours a f t e r  t h e  head re l ease  and about 14  hours a f t e r  pool  b o i l i n g  
begins,  cons iderab le  d e p o s i t i o n  o f  t h e  a i r b o r n e  m a t e r i a l  would occur.  The re -  
ma in ing  re leases  a f t e r  overpressure r e l i e f  a re  s i m i l a r  t o  those occu r i ng  a f t e r  
containment i s o l a t i o n  f a i  1  ure.  

I n  a d d i t i o n  t o  t h a t  i n  t h e  RCB, f u r t h e r  d e p o s i t i o n  would occur  i n  t h e  r e a c t o r  
c a v i t y  and i t s  ven t  system, i n  t h e  annulus between t h e  containment and con f i ne -  
ment (overpressure f a i l u r e ) ,  and i n  t h e  v e n t i l a t i o n  system (conta inment  i s o l a t i o n  

*Design leakage r a t e s  o f  t o  p e r  hour correspond t o  t o  
long- term re l ease  f r a c t i o n s .  F i l t e r e d  v e n t i n g  i s  97% t o  99% e f f i c i e n t .  
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f a i l u r e ) .  Each o f  these fea tu res  presents a t o r t uous  f l o w  pa th  and apprec iab le 
sur face area enabl i n g  condensation, p l a t e  ou t ,  and s e t t l  i ng .  The noble gases 
are conse rva t i ve l y  est imated (decay no t  inc luded)  t o  complete ly  escape t o  t h e  
environment f o r  each CDA c lass .  This  i s  deemed appropr ia te  because no deposi- 
t i o n  would occur and severa l  exchanges of the  RCB atmosphere would occur. 

A f t e r  cons ider ing  t he  above f a c t o r s ,  re leases t o  t h e  environment f o r  each CDA 
c l ass  were est imated f o r  vessel head re leases,  pool re leases,  and d ry  c a v i t y  
releases. These t h r e e  re lease  components f o r  each CDA c l ass  were then combined 
i n t o  a s i n g l e  s e t  o f  re leases f o r  i n p u t  i n t o  t h e  consequence model. The 
r e s u l t s  o f  t h i s  ana l ys i s  are shown i n  Table 5.2. 

Comparison o f  Acc ident  Sequence Frequencies 

The most probable c l a s s  o f  CDA acc iden t  sequences i s  t h a t  i n  which containment 
systems f u n c t i o n  as designed, CDA Class 1. Releases t o  t h e  environment would 
occur because o f  des ign leakage and c o n t r o l l e d ,  f i l t e r e d  ven t i ng  a t  about 
24 hours a f t e r  CDA i n i t i a t i o n .  The l i k e l i h o o d  o f  t h i s  acc iden t  c l ass  i s  e s t i -  
mated t o  be l ess  than per  r e a c t o r  year.  For comparison, t h e  doses asso- 
c i a t e d  w i t h  t h i s  acc iden t  c l a s s  a re  n o t  expected t o  exceed 10 CFR 100 guide- 
l i n e s . *  The pr imary system f a i l u r e  mode i s  unimportant f o r  t h i s  sequence. 

The two most probable c lasses  o f  CDA acc ident  sequences f o r  which t h e  doses a re  
expected t o  exceed 10 CFR 100 gu ide l ines*  a re  as f o l l ows .  F i r s t ,  i n  CDA 
Class 2, a  CDA i s  i n i t i a t e d  ( l ess  than  per  reac to r  year ) ,  a  pr imary system 
f a i l u r e  o f  Category 11, 111, o r  I V  (combined c o n d i t i o n a l  frequency % 1) occurs,  
and containment f a i l u r e  mode A,  containment c o o l i n g  o r  vent/purge f a i l u r e  
( lead ing  t o  overpressure f a i l u r e )  a t  approximately 24 hours ( l ess  than pe r  
demand) f o l l ows .  This  c l a s s  o f  CDA acc iden t  sequences corresponds t o  t h e  FES 
Class 9 acc ident .  I n  t h e  o the r  o f  these c lasses,  CDA Class 3, a  CDA i s  i n i t i a t e d  
( l ess  than  per  reac to r  year) ,  a  pr imary system f a i l u r e  o f  Categories I 1  
and I11 (combined c o n d i t i o n a l  frequency % 1) occurs, and containment f a i l u r e  
mode B, f a i l u r e  t o  i s o l a t e  ( l ess  than pe r  demand) f o l l ows .  Both o f  these 
classes o f  CDA acc iden t  sequences would t h e r e f o r e  have an est imated bounding 
frequency o f  l e s s  than per  r e a c t o r  year .  Furthermore, t he  frequency o f  

pe r  r e a c t o r  year  bounds each CDA acc iden t  c l ass  s u f f i c i e n t l y  such t h a t  
t h e  combined frequency o f  t h e  two c lasses i s  est imated t o  be l e s s  than pe r  
reac to r  year .  

A l ess  probable c l ass  o f  CDA sequences f o r  which doses cou ld  exceed 10 CFR 100 
gu ide l ines ,  CDA Class 4, would be i n i t i a t i o n  o f  a  CDA ( l ess  than per  yea r ) ,  
pr imary system f a i  1  u re  Category I V  . (about 0 .1  p e r  demand), and containment 
f a i l u r e  mode B, f a i l u r e  t o  i s o l a t e  ( l ess  than pe r  demand). The event has 
an est imated combined frequency o f  l ess  than  per  reac to r  year.  

*The comparison t o  10 CFR 100 guide1 ines i s  made here on an ad hoc bas is  t o  pro- 
v i de  pe rspec t i  ve regard ing  t h e  r e l a t i  ve s e v e r i t y  o f  the  var ious  CDA c lasses. 
The 10 CFR 100 gu ide l i nes  were developed f o r  s i t i n g  ana l ys i s  and a re  o f t e n  
app l i ed  i n  design-basis acc iden t  ana lys is .  They were n o t  in tended t o  app ly  t o  
Class 9 acc idents .  Throughout t h i s  appendix, dose comparisons t o  10 CFR 100 
gu ide l i nes  a re  made on the  bas i s  o f  r e a l i s t i c  c a l c u l a t i o n s  f o r  CDAs. 



These CDA sequence c lasses  correspond t o  re leases  t o  t h e  environment o f  f o u r  
d i f f e r e n t  magnitudes, and t h e i r  p r o b a b i l i t i e s  represen t  an es t ima te  o f  t h e  
f requency o f  each re l ease  mode. 

The CDA sequence c lasses  and t h e i r  re leases  t o  t h e  environment a re  summarized 
as percentages o f  t h e  co re  i n v e n t o r i e s  i n  Table  3.2. Table  3 . 4  g i ves  t h e  
i n v e n t o r y  o f  a c t i v i t y  o f  r ad i onuc l i des  i n  t h e  CRBRP co re  a t  t h e  t ime  o f  shut -  
down. The f i r s t  c l a s s  i n  Table 3.2,  which i n v o l v e s  no containment f a i l u r e ,  i s  
expected t o  produce doses n o t  exceeding t h e  g u i d e l i n e s  o f  10 CFR 100. The 
second c l a s s  i n  t h e  t a b l e  corresponds t o  t h e  FES Class 9 acc i den t  sequence. 
A l though t h e  sequences represented by t h e  t h i r d  and f o u r t h  c lasses  would 
i n v o l v e  e a r l i e r  re leases  than  t h e  FES Class 9 acc iden t ,  i t  i s  n o t  expected t h a t  
they  would i n v o l v e  r i s k s  (product  o f  p r o b a b i l  i t y  and consequences) s i g n i f i -  
c a n t l y  d i f f e r e n t  f rom t h e  FES Class 9 acc i den t  r i s k .  

(3)  Atmospheric Pathway Risks 

The p o t e n t i a l  atmospher ic pathway r a d i o l o g i c a l  consequences o f  these  acc i den t s  
have been c a l c u l a t e d  by t h e  consequence model used i n  t h e  RSS (NUREG-0340) 
adapted and m o d i f i e d  t o  t h e  CRBRP s i t e .  The model used 1 y e a r  o f  s i t e  meteoro- 
l o g i c  data,  p r o j e c t e d  p o p u l a t i o n  f o r  t h e  yea r  2010 ex tend ing  th roughou t  a 
r a d i u s  o f  563 km (350 m i )  f rom t h e  s i t e ,  and h a b i t a b l e  l a n d  f r a c t i o n s  w i t h i n  
t h e  563-km (350-mi) rad ius .  The e s s e n t i a l  elements o f  t h e  atmospher ic pathways 
model a re  shown i n  schematic form i n  F i gu re  3.1. 

To o b t a i n  a p r o b a b i l i t y  d i s t r i b u t i o n  o f  consequences, t h e  c a l c u l a t i o n s  were 
performed assuming t h e  occurrence o f  each acc i den t - r e l ease  sequence a t  each o f  
9 1  d i f f e r e n t  " s t a r t "  t imes throughout  a 1-year  pe r i od .  Each c a l c u l a t i o n  
u t i l i z e d  t h e  s i t e - s p e c i f i c  h o u r l y  meteoro log ica l  da ta  and seasonal i n f o r m a t i o n  
f o r  t h e  t i m e  p e r i o d  f o l l o w i n g  each " s t a r t "  t ime. The consequence model a l s o  
con ta i ns  p r o v i s i o n s  f o r  i n c o r p o r a t i n g  t h e  consequence-reduct ion b e n e f i t s  o f  
evacuat ion,  r e l o c a t i o n ,  and o t h e r  p r o t e c t i v e  a c t i o n s ,  because e a r l y  evacua t ion  
and r e l o c a t i o n  o f  people  would cons iderab ly  reduce t h e  exposure f rom t h e  r a d i o -  
a c t i v e  c l oud  and f rom t h e  contaminated ground i n  t h e  wake o f  t h e  c l o u d  passage. 
The evacua t ion  model used has been r e v i s e d  f rom t h a t  used i n  t h e  RSS f o r  b e t t e r  
s i t e - s p e c i f i c  a p p l i c a t i o n .  The q u a n t i t a t i v e  c h a r a c t e r i s t i c s  o f  t h e  evacua t ion  
model used f o r  t h e  CRBRP s i t e  i n c l u d e  conserva t i ve  es t imates  o f  key parameters.  
These es t imates  were made by t h e  s t a f f  because t h e  a p p l i c a n t s '  es t imates  a r e  i n  
a p r e l i m i n a r y  s t a t e  o f  p repa ra t i on .  I nc l uded  among t h e  key parameters was t h e  
assumption o f  a 12-hour de lay  i n  s t a r t i n g  evacua t ion  a f t e r  ope ra to r  i d e n t i f i c a -  
t i o n  o f  a severe acc iden t .  

There no rma l l y  would be some f a c i l i t i e s  near a p l an t - - such  as schools  o r  h o s p i t a l s  
--where spec ia l  equipment o r  personnel  may be r e q u i r e d  t o  e f f e c t  evacuat ion,  and 
t h e r e  may be some people  near  a s i t e  who may choose n o t  t o  evacuate. Several  
f a c i l i t i e s  o f  t h i s  t ype  have been i d e n t i f i e d  near  t h e  CRBRP s i t e ,  such as t h e  
Loudon County Memorial H o s p i t a l ,  Roane County High School, and f a c i l i t i e s  r e l a t e d  
t o  n a t i o n a l  s e c u r i t y .  Therefore,  a c t u a l  evacua t ion  e f f e c t i v e n e s s  c o u l d  be q r e a t e r  
o r  l e s s  than  t h a t  cha rac te r i zed  b u t  would n o t  be expected t o  be s i g n i f i c a n t l y  
1 ess. 



Table J . 4  A c t i v i t y  o f  r ad ionuc l i des  i n  t h e  CRBR r e a c t o r  
co re  a t  1121 M W t  

Rad ioac t i ve  i nven to ry  
Group/radionucl  i d e  i n  m i l l i o n s  o f  c u r i e s  H a l f - l i f e  (days) 

A. NOBLE GASES 

Krypton-85 
Krypton-85m 
Krypton-87 
Krypton-88 
Xenon-133 
Xenon-135 

B. IODINES 

I o d i  ne-131 
I o d i  ne-132 
Iodine-133 
I od i ne- 134 
I od i ne- 135 

C. ALKALI METALS 

Rubidium-86 
Cesi urn-135 
Cesi um-136 
Cesi urn-137 
Sodi urn-24" 

D. TELLURIUM-ANTIMONY 

T e l l  urium-127 3.7 
T e l l  u r i  urn-127m 0.54 
T e l l  u r i  urn-129 9.7 
T e l l  u r i  urn-129m 2.7 
T e l l  u r i  urn-13lm 4.5 
T e l l  u r i  urn-132 40.0 

E. ALKALI EARTHS 

Stront ium-89 
Stront ium-90 
S t ron t ium-91  
B a r i  urn-140 

F. NOBLE METALS 

Molybdenum-99 46.6 
Technet i  urn-99a 40.3 
Ruthenium-103 52.6 

"Sodium-24 ( i n  t h e  coo lan t )  was represented by cesium-136 i n  t he  
consequence a n a l y s i s  us i ng  t h e  CRAC code. 



Tab1 e 5.4 (Continued) 

Radioactive inventory  
Group/radionucl i d e  i n  m i l l i o n s  o f  cu r ies  H a l f - l i f e  (days) 

F. NOBLE METALS (Continued) 

Rutheni um-105 
Rutheni urn-106 
Rhodi um-105 

G. RARE EARTHS, REFRACTORY 
OXIDES, AND TRANSURANICS 

Y t t r i  um-90 
Y t t r i  urn-91 
Z i  rcon i  urn-95 
Z i  r con i  urn-97 
Ni obi  um-95 
Lanthanum-140 
Ce r i urn- 141 
Cer i  um-143 
Cer i  um-144 
Praseodymi um-143 
Neodyrni urn-147 
Neptuni urn-239 
Plutonium-238 
Pl  u ton i  urn-239 
P l  u ton i  urn-240 
Pl  u ton i  urn-241 
Americium-241 
Cur i  urn-242 
Cur i  urn-244 

Note: The above grouping o f  radionucl ides corresponds t o  t h a t  i n  
Table 5.2. 

The o ther  p r o t e c t i v e  act ions include: (1) e i t h e r  complete den ia l  o f  use 
( i n t e r d i c t i o n ) ,  o r  p e r m i t t i n g  use on ly  a t  a s u f f i c i e n t l y  l a t e r  t ime a f t e r  
appropr iate decontamination o f  foodstu f fs  such as crops and m i l k ,  (2) decontami- 
na t i on  o f  severely contami nated environment (1 and and property)  when i t  i s  
considered t o  be economically feas ib le  t o  lower the  l e v e l s  o f  contaminat ion t o  
p r o t e c t i v e  a c t i o n  guide (PAG) leve ls ,  and (3) den ia l  o f  use ( i n t e r d i c t i o n )  o f  
severely contaminated land and property f o r  vary ing  per iods o f  t ime u n t i l  t he  
contaminat ion l e v e l s  are reduced by rad ioac t ive  decay and weathering so t h a t  
land and proper ty  can be economically decontaminated, as i n  (2) above. These 
ac t ions  would reduce the  rad io log i ca l  exposure t o  people from immediate and/or 
subsequent use o f  o r  l i v i n g  i n  the  contaminated environment. 
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E a r l y  evacua t ion  o f  people  f rom t h e  plume exposure pathway zone (EPZ) and o t h e r  
p r o t e c t i v e  a c t i o n s  as ment ioned above a r e  cons idered e s s e n t i a l  sequels t o  
severe nuc lea r  r e a c t o r  acc iden ts  i n v o l v i n g  s i g n i f i c a n t  r e l e a s e  o f  r a d i o a c t i v i t y  
t o  t h e  atmosphere. There fo re ,  t h e  r e s u l t s  shown f o r  CRBRP i n c l u d e  t h e  b e n e f i t s  
o f  these p r o t e c t i v e  ac t i ons .  

There a re  u n c e r t a i n t i e s  i n  each f a c e t  o f  t h e  es t imates  o f  consequences (see 
F igu re  J . l )  and t h e  e r r o r  bounds may be as l a r g e  as they  a re  f o r  acc i den t  prob- 
a b i l i t i e s .  The r e s u l t s  o f  t h e  c a l c u l a t i o n s ,  based on conse rva t i ve  assumption 
o f  a  12-hour de lay  i n  evacuat ion,  a r e  summarized and compared w i t h  those  f o r  
t h e  M id land  p l a n t  (LWR) i n  Table J .5  as expec ta t i on  va lues,  o r  averages o f  en- 
v i  ronmental  r i s k  pe r  yea r  o f  r e a c t o r  opera t ion .  These averages a re  i n s t r u c t i v e  
as an a i d  i n  t h e  comparison o f  r a d i o l o g i c a l  r i s k s  assoc ia ted  w i t h  p o t e n t i a l  
CRBRP acc iden t s  and those r i s k s  c a l c u l a t e d  f o r  r e c e n t l y  eva lua ted  LWRs (such as 
Mid land)  f o r  which c a l c u l a t i o n s  o f  r a d i o l o g i c a l  r i s k s  were made i n  e s s e n t i a l l y  
t h e  same manner. The t a b l e  shows t h e  average r i s k  assoc ia ted  w i t h  p o p u l a t i o n  
dose, e a r l y  f a t a l i t i e s ,  l a t e n t  f a t a l i t i e s ,  and cos t s  o f  p r o t e c t i v e  a c t i o n s  and 
decontaminat ion.  

Table  J .5  A comparison o f  average va lues o f  env i ronmenta l  
r i s k s  due t o  se l ec ted  CRBRP acc iden ts  w i t h  those  
f o r  t h e  Mid land p l a n t  

Env i  ronmental r i s k  
(per  r e a c t o r  yea r )  

- 

CRBRP M i  d l  and 
(1121 M W t )  (2552 MWt) 

Popu la t i on  exposure 

Person-rems w i t h i n  80 km 3.9 26 
T o t a l  person-rems 5.5 130 

E a r l y  f a t a l  i t i e s  6 . 7 ~ 1 0 - ~  1 . 5 ~ 1 0 - ~  

L a t e n t  cancer f a t a l i t i e s  

A l l  organs exc l ud ing  t h y r o i d  0.3 x  7 .2  x  
Thy ro i d  o n l y  0.04 x  l o - 3  1 . 8  x  l o - 3  

Cost  o f  p r o t e c t i v e  a c t i o n s  $690" $4,800" 
and decontaminat ion 

"1980 d o l l a r s  

The p o p u l a t i o n  doses and l a t e n t  f a t a l i t y  r i s k s  may be compared w i t h  t h e  popula- 
t i o n  doses f o r  normal o p e r a t i o n  g iven  i n  Table 5.13 o f  t h e  FES. The comparison 
shows t h a t  t h e  acc i den t  r i s k s  a r e  comparable t o  o p e r a t i n g  r i s k s .  

For  p e r s p e c t i v e  and unders tanding o f  t h e  meaning o f  t h e  e a r l y  f a t a l i t y  r i s k s ,  
6 .7  x  e a r l y  f a t a l i t i e s  p e r  r eac to r - yea r  t o t a l  f o r  a l l  t h e  popu la t i on ,  t h e  
s t a f f  notes t h a t  t o  a  good approx imat ion t h e  p o p u l a t i o n  a t  r i s k  w i t h i n  about 
16 km (10 m i l e s )  o f  t h e  p l a n t  i s  expected t o  be about 80,000 persons i n  t h e  



year 2010. Accidental  f a t a l i t i e s  per  year f o r  a  popu la t ion  o f  t h i s  s ize ,  based 
upon o v e r a l l  averages f o r  the  Uni ted States," are approximately 18 from motor 
veh ic le  accidents, 6.2 from f a l l s ,  2.5 from drowning, 2.3 from burns, and 1.0 
from f i r e  arms. 

I I n  p a r t i c u l a r ,  the  presence of the  l a rge  quan t i t y  of sodium as the  CRBRP coo lan t  
I would s i g n i f i c a n t l y  a f f e c t  the  behavior of the  rad ionuc l ides  released from the  

CRBRP core. A la rge  quan t i t y  o f  sodium chemical ly  and p h y s i c a l l y  combined w i t h  
the  rad ionuc l ides  released from the  core would c o n t r i b u t e  t o  agglomeration and 
s e t t l i n g  o f  the  radionucl ides i n  the  containment, thereby reducing the  f r a c t i o n s  
o f  rad ionuc l ides  released t o  the  atmosphere. On the  o the r  hand, t he  sodium 
a c t i v a t i o n  products would a l so  be released t o  the  atmosphere along w i t h  the  
core and s t r u c t u r a l  radionucl ides.  This c o n t r i b u t i o n  o f  sodium t o  the  
atmospheric release o f  radionucl ides,  and hence t o  the  r a d i o l o g i c a l  r i s k s  o f  

, pos tu la ted  severe CRBRP accidents, has been considered. 
I 

The CRAC consequence model used by the s ta f f  does not ,  a t  present,  account f o r  
the  consequences of sodium-24. I n  l i e u  of Code modi f i ca t ions ,  the  s t a f f  has, 
there fore ,  used a  surrogate from the  l i s t  of nucl ides presented i n  Table J .4  t o  
represent the  r a d i o a c t i v i t y  of sodium-24. A comparison o f  the  dose conversion 
factors o f  sodium-24 w i t h  those of the  o ther  a l k a l i  metals i n  Table J.4 showed 
a  good comparison between the  r a d i o t o x i c i t y  o f  sodium-24 and cesium-136. Ac- 
cord ing ly ,  the  consequence ana lys is  has been rev ised by increas ing  the  cesium- 
136 source inventory by the  amount equivalent  t o  sodium-24 i n  the  CRBRP coolant .  
The r e s u l t s  o f  t h i s  ana lys is  i n d i c a t e  t h a t  t he  rad ioac t i ve  sodium re lease does 
n o t  s i g n i f i c a n t l y  increase the  ca l cu la ted  consequences o f  accidents and, there-  
f o re ,  does not  increase the  r i s k  a r i s i n g  from CRBRP accidents. The aerosol 
agglomeration e f f e c t s  of sodium, however, are expected t o  reduce the  q u a n t i t y  
o f  rad ionuc l ides  released t o  the  environs i n  an accident  i n v o l v i n g  sodium 
release. Table 5.5 summarizes the  expectat ion values ( p o i n t  est imates) o f  r i s k  
ca l cu la ted  f o r  the CRBRP p lan t .  

I n  a d d i t i o n  t o  the  average values o f  the  annual r i s k s  sun~marized -in Table J.5, 
the  d i s t r i b u t i o n  o f  the  p r o b a b i l i t y  o f  the  impacts o f  e a r l y  f a t a l i t i e s ,  l a t e n t  
f a t a l i t i e s ,  and economic costs, as ca lcu la ted  w i t h  the  CRAC code, are a l s o  pre- 
sented i n  Figures J.2, 5.3, and J.4 t o  g i ve  an added p r o b a b i l i s t i c  perspect ive 
of the  CRBRP r i s k s .  

F igure J.2 shows the  p r o b a b i l i t y  d i s t r i b u t i o n s  f o r  e a r l y  f a t a l i t i e s  represent ing  
r a d i a t i o n  i n j u r i e s  t h a t  would r e s u l t  i n  f a t a l i t i e s  w i t h i n  about 1 year a f t e r  
the  exposure. The r e l a t i v e l y  f l a t  shape o f  the  curve f o r  X < 10 i nd i ca tes  t h a t  
i f  one person were t o  receive a  l e t h a l  dose as a  r e s u l t  o f  a  severe accident ,  
there  i s  an approximately equal l i k e l i h o o d  t h a t  about 10 persons would a l so  
receive such a  l e t h a l  dose. The p r o b a b i l i t y  o f  s u b s t a n t i a l l y  more than 10 
f a t a l i t i e s ,  however, drops by orders o f  magnitude, and the  s ta f f  ca l cu la tes  an 
exceedingly low p r o b a b i l i t y  o f  1 chance i n  10 b i l l i o n  per year o f  30 o r  more 
f a t a l i t i e s .  

"Based on r i s k  t o  i n d i v i d u a l  i n  "CONAES F ina l  Report," Nat ional  Research 
Counci l ,  Chapter 9, pp. 577-534, 1979. 
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Figure J . 3  Complementary Cumulative Distribution Functions (CCDFs) for Cancer Fatalities 

NOTES: 1. See Section J.1.2(6) for discussion of uncertainties in risk estimates. 
2. Results include the consideration of radioactive-sodium. 
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Figure  5 .3  prov ides the  s t a t i s t i c a l  r e l a t i o n s h i p  between popu la t i on  exposure 
and t h e  i n d u c t i o n  o f  f a t a l  cancers t h a t  might  appear over a  p e r i o d  o f  many 
years f o l  low ing  exposure. The impacts o f  t o t a l  popu la t ion  and t h e  popu la t i on  
w i t h i n  80 km (50 m i )  a re  shown separate ly .  Fur ther ,  t h e  f a t a l  l a t e n t  cancers 
have been subdiv ided i n t o  those a t t r i b u t a b l e  t o  exposures o f  t he  t h y r o i d  and 
a1 1 o t h e r  organs. 

F igure  5.4 shows t h e  p r o b a b i l i t y  d i s t r i b u t i o n  f o r  cos ts  o f  o f f s i t e  m i t i g a t i n g  
ac t i ons  f o r  severe CRBRP acc idents .  Th is  c a l c u l a t i o n  i s  based on t h e  RSS 
economic consequence model, descr ibed i n  d e t a i l  i n  Sect ion 12 o f  Appendix V I  o f  
WASH-1400 (NUREG-75/014). It shows t h a t  a t  t h e  extreme end of t h e  acc iden t  
spectrum t h e  cos t s  of adverse h e a l t h  e f f e c t s  m i t i g a t i o n  cou ld  be h igher  than a 
hundred m i l l i o n  d o l l a r s .  

(4) L i q u i d  Pathways 

Surface water hydro log ic  p r o p e r t i e s  a t  CRBRP should be s i m i l a r  t o  those used 
f o r  t he  L i q u i d  Pathways Generic Study (LPGS) smal l  r i v e r  s i t e ,  which was based 
on t h e  Clinch-Tennessee-Ohio-Mississippi Rivers system, a l though t h e  r i v e r  uses 
and popu la t ions  i n  t h e  LPGS (NUREG-0440) were based upon na t i ona l  averages and 
have n o t  been d i r e c t l y  compared t o  t he  CRBRP. The groundwater c h a r a c t e r i s t i c s  
a t  C l i nch  R iver  do n o t  i n d i c a t e  any unusual ly  adverse t r a n s p o r t  c h a r a c t e r i s t i c s  

A d d i t i o n a l l y ,  t h e  CRBRP i s  a  cons iderab ly  smal le r  p l a n t  than  t h e  LPGS case 
(CRBRP i s  1121 M W t  vs. 3425 M W t  assumed f o r  t h e  LPGS), and con t ra ry  t o  t h e  LWR 
c h a r a c t e r i s t i c s ,  CRBRP does n o t  con ta in  any l a r g e  s torage o f  water t h a t  cou ld  
serve as a p o t e n t i a l  "prompt source" t o  t he  environmental l i q u i d  pathways. 
Therefore, o n l y  t h e  r a d i o a c t i v e  m a t e r i a l  leached from the  core d e b r i s  by t h e  
l o c a l  groundwater i s  l i k e l y  t o  be t ranspor ted  t o  t he  C l i nch  River.  Th i s  source 
was found i n  t h e  LPGS t o  be cons iderab ly  smal le r  than  the  "prompt source." 
Therefore, based on t h e  p r e l i m i n a r y  appra isa l  o f  t h e  l i q u i d  pathways, t h e  s t a f f  
concludes t h a t  t h e  l i q u i d  pathways impacts o f  CRBRP would be p robab ly  smal le r  
than  those f o r  t h e  LWRs analyzed i n  t he  LPGS small r i v e r  s i t e  case. 

(5) Other Economic Risks 

There a re  economic impacts and r i s k s  o ther  than  environmental r i s k s  t h a t  can be 
g iven  a monetary value. These a re  acc iden t  impacts on t he  f a c i l i t y  i t s e l f  t h a t  
r e s u l t  i n  added cos t s  t o  t h e  p u b l i c ,  p r i m a r i l y  taxpayers. These cos t s  would be 
f o r  decontaminat ion and r e p a i r  o r  replacement o f  t h e  f a c i l i t y  and f o r  rep lace-  
ment power. Al though i t  i s  p o s s i b l e  t h a t  t he  f a c i l i t y  would s imp ly  be decom- 
missioned r a t h e r  than  res to red  f o l  low ing  a ser ious  (core-me1 t) acc iden t ,  an 
assumption o f  r e s t o r a t i o n  i s  considered conservat ive (h igh cos t )  i n  r e f l e c t i n g  
t h e  cos t  impact o f  an acc ident .  I f  the  wor th o f  t h e  f a c i l i t y  a t  t h e  t ime of an 
acc iden t  i s  perce ived t o  be l e s s  than  the  c o s t  o f  r e s t o r a t i o n  o f  t h e  f a c i l i t y ,  
then  presumably t h e  f a c i l  i ty  would no t  be res to red  and the  c o s t  impact would be 
l e s s  than t h e  r e s t o r a t i o n  cos t ,  so t h a t  use o f  t h e  r e s t o r a t i o n  c o s t  would rep- 
resent  a  h igh  s i de  est imate. Because the  wor th  o f  t h e  CRBRP f a c i l i t y  i s  p r i -  
m a r i l y  i n  t h e  na tu re  o f  research and development, t h e  ac tua l  va lue cannot be 
q u a n t i f i e d  any more accu ra te l y  than  i t  would be perce ived a t  t h e  t ime. 



Experience w i t h  such costs i s  c u r r e n t l y  being accumulated as a  r e s u l t  o f  the  
Three M i l e  I s l a n d  accident.  Although CRBRP i s  considerably smal ler  i n  
e l e c t r i c a l  output  than the  Three M i l e  I s l a n d  p lan t ,  the  physical  s i ze  and 
complexity o f  the  CRBRP i s  comparable and the  cos t  o f  decontamination and 
r e s t o r a t i o n  i s  est imated t o  be about t he  same as t h a t  f o r  Three M i l e  Is land.  
I f  a  Class 9  acc ident  occurs du r ing  the  f i r s t  f u l l  year  o f  CRBRP opera t ion  
(1990), t h e  economic pena l ty  associated w i t h  the  i n i t i a l  year  o f  the  u n i t ' s  
opera t ion  i s  est imated a t  $2470 m i l l i o n  f o r  decontamination and res to ra t i on ,  
i n c l u d i n g  replacement o f  t h e  damaged core. This  i s  based on a  $952 m i l l i o n  
value i n  1980 d o l l a r s  as repor ted t o  Concress by the  Comptrol ler General 
(1981). The $952 m i l l i o n  i n  1980 d o l l a r s  has been escalated a t  10% t o  1990. 
Although proper ty  damage insurance would cover p a r t  o f  t h i s ,  t he  insurance i s  
no t  c r e d i t e d  because the  insurance payment t imes the  r i s k  p r o b a b i l i t y  would 
t h e o r e t i c a l l y  balance the  insurance premium. 

- 

I n  add i t i on ,  t h e  s t a f f  est imates average add i t i ona l  product ion costs o f  $27 
m i l l i o n  (1990 d o l l a r s )  f o r  replacement power dur ing  each year  the  CRBRP i s  
being restored.  This  i s  based on the  a p p l i c a n t ' s  ne t  p ro jec t i ons  o f  opera t ing  
savings du r ing  the  f i r s t  6 years o f  operat ion,  discounted a t  10% t o  1990. As- 
suming the  nuclear u n i t  does not  operate f o r  8 years due t o  shutdown, the  t o t a l  
a d d i t i o n a l  replacement power cos t  should be approximately $220 m i l l i o n  i n  1990 
do1 l a r s .  

The p r o b a b i l i t y  du r ing  each year o f  the  u n i t ' s  serv ice  l i f e  o f  sus ta in ing  a  
t o t a l  l oss  o f  t he  o r i g i n a l  f a c i l i t y  as a  r e s u l t  o f  a  d i s a b l i n g  accident i s  
taken from Table J.2 as 1.0 x M u l t i p l y i n g  the  p rev ious l y  est imated cos ts  
o f  $2690 m i l l i o n  f o r  an accident  t o  t he  CRBRP dur ing  the  i n i t i a l  year  o f  i t s  
opera t ion  by the  above 1.0 x  p r o b a b i l i t y  r e s u l t s  i n  an economic r i s k  o f  
approximately $270,000 ( i n  1990 d o l l a r s )  app l icab le  t o  t h e  CRBRP du r ing  i t s  
f i r s t  year  o f  operat ion. This  i s  a l s o  approximately t h e  economic r i s k  ( i n  1990 
d o l l a r s )  t o  t he  CRBRP du r ing  the  second and each subsequent year  o f  i t s  opera- 
t i o n .  Although t h e  CRBRP would depreciate i n  value such t h a t  the  economic 
consequences o f  an accident  become less  as the  u n i t  becomes o lder ,  t h i s  i s  
considered t o  be o f f s e t  by a  h igher  cos t  o f  decontamination of the u n i t  i n  t he  
l a t e r  years. 

(6) Unce r ta in t i es  

The foregoing est imates o f  frequencies and r i s k s  associated w i t h  the  CRBRP have 
inc luded allowances f o r  unce r ta in t i es .  For example, u n a v a i l a b i l i t y  est imates 
f o r  shutdown and heat removal systems have been se t  h igh  enough t o  inc lude 
allowances f o r  p o t e n t i a l  common cause f a i l u r e s .  However, the  r i s k s  from 
sabotage o r  from ex terna l  na tu ra l  events such as earthquakes, tornadoes, and 
f loods  beyond design bases f o r  such events are d i f f i c u l t  t o  quant i fy .  This  
s i t u a t i o n  i s  gener ic  t o  LWRs and advanced reac tors  such as the  CRBRP. NRC i s  
p resen t l y  devot ing s i g n i f i c a n t  e f f o r t  t o  developing methods f o r  quan t i f y i ng  
r i s k s  from such events. Compliance w i t h  cu r ren t  NRC s i t i n g ,  s t r u c t u r a l ,  and 
seismic design c r i t e r i a  and w i t h  10 CFR 73 f o r  physical  s e c u r i t y  provides as- 
surance t h a t  reac to r - re la ted  r i s k s  from ex terna l  events and sabotage are 
adequately low. The CRBRP design w i l l  be requ i red  t o  meet a1 1  these c r i t e r i a .  
Risks and the unce r ta in t i es  i n  r i s k s  from the  CRBRP r e l a t e d  t o  sabotage and t o  
ex terna l  events are no t  expected t o  d i f f e r  s i g n i f i c a n t l y  from such r i s k s  and 
t h e i r  associated unce r ta in t i es  a t  LWRs. 



A p o t e n t i a l  containment f a i l u r e  mode no t  q u a n t i f i e d  i n  Table J.  2 i nvo l ves  
e a r l y  containment f a i l u r e  and re lease  caused by e i t h e r  a  spray f i r e  o r  m i s s i l e  
generated from a  very ene rge t i c  CDA. The s t a f f  w i l l  rev iew t h e  p o t e n t i a l  f o r  
CDA energe t i cs  t o  ensure t h a t  necessary design enhancements o f  t h e  p r imary  coo l -  
an t  system are  incorpora ted  so t h a t  t h e  p r o b a b i l i t y  o f  p r imary  coo lan t  system 
f a i l u r e  as a  r e s u l t  o f  p h y s i c a l l y  reasonable core rearrangement o f  sodium, c lad-  
d ing,  o r  f u e l  w i l l  be very  smal l .  However, because i t  i s  p o s s i b l e  t o  hypothe- 
s i z e  nonmechanistic and specu la t i ve  coherent and r a p i d  core recon f i gu ra t i ons  
l ead ing  t o  h i g h  r e a c t i v i t y  ramp ra tes ,  h i gh  energe t i cs  cannot be e n t i r e l y  pre-  
c l  uded. Q u a n t i f i c a t i o n  o f  t h e  frequency o f  ' t h i s  very improbable nonmechani s t i c  
event would i n v o l v e  such l a r g e  u n c e r t a i n t i e s  t h a t  t h e  r e s u l t s  would have no 
r e a l  meani ng. 

The est imated p r o b a b i l i t i e s  of severe acc idents  f o r  t h e  CRBRP do no t  depend i n  
a  s i g n i f i c a n t  way on t h e  Reactor Safety  Study (RSS), which was pub l i shed i n  
1975. However, t h e  RSS has been reviewed t o  ga in  t h e  f o l l o w i n g  pe rspec t i ve  
regard ing  rep resen ta t i ve  system u n r e l i a b i l i t i e s  and general aspects of 
methodology and u n c e r t a i n t i e s :  

I n  J u l y  1977, t h e  NRC organized an Independent Risk Assessment Review Group t o  
(1) c l a r i f y  t h e  achievements and l i m i t a t i o n s  o f  t he  Reactor Safety  Study, (2) 
assess t h e  peer comments thereon and t h e  responses t o  t h e  comments, (3) study 
t h e  c u r r e n t  s t a t e  o f  such r i s k  assessment methodology, and (4) recommend t o  t h e  
Commission how and whether such methodology can be used i n  t h e  r e g u l a t o r y  and 
l i c e n s i n g  process. The r e s u l t s  o f  t h i s  study were issued i n  September 1978. 
Th is  r e p o r t ,  commonly c a l l e d  t h e  Lewis Report, conta ins several  f i n d i n g s  and 
recommendations concerning t h e  RSS. Some o f  t h e  more s i g n i f i c a n t  f i n d i n g s  a re  
summarized be1 ow: 

(1) A number o f  sources o f  bo th  conservat ism and non-conservatism i n  t h e  prob- 
a b i l i t y  c a l c u l a t i o n s  i n  t he  RSS were found which were very d i f f i c u l t  t o  
balance. The Review Group was unable t o  determine whether t h e  o v e r a l l  
p r o b a b i l i t y  o f  a  core  m e l t  g iven i n  t h e  RSS was h i g h  o r  low, b u t  i t  d i d  
conclude t h a t  t h e  e r r o r  bands were understated. 

(2) The methodology, which was an impor tan t  advance over e a r l i e r  methodologies 
t h a t  had been app l i ed  t o  r e a c t o r  r i s k ,  was sound. 

(3) It i s  very  d i f f i c u l t  t o  f o l l o w  t h e  d e t a i l e d  th read o f  c a l c u l a t i o n s  through 
t h e  RSS. I n  p a r t i c u l a r ,  t he  Execut ive Summary i s  a  poor d e s c r i p t i o n  o f  
t h e  contents  o f  t h e  r e p o r t ,  should n o t  be used as such, and has l e n t  
i t s e l f  t o  misuse i n  t h e  d iscuss ion  o f  r e a c t o r  r i s k .  

On January 19, 1979, t h e  Commission issued a  statement o f  p o l i c y  concerning t h e  
RSS and t h e  Review Group Report. The Commission accepted t h e  f i n d i n g s  o f  t h e  
Review Group. These f i n d i n g s  have been considered i n  eva lua t i ng  t h e  p o t e n t i a l  
r i s k s  from CRBR. 

I n  t h e  consequence c a l c u l a t i o n s ,  u n c e r t a i n t i e s  a r i s e  from a  s i m p l i f i e d  ana l ys i s  
o f  t h e  magnitude and t i m i n g  o f  t h e  f i s s i o n  p roduc t  re lease,  from poss ib le  v a r i a -  
t i o n s  i n  t h e  core composi t ion (see Appendix D), from u n c e r t a i n t i e s  i n  c a l c u l a t e d  
energy re lease ,  from rad ionuc l i de  t r a n s p o r t  f rom t h e  core t o  t h e  receptor ,  f rom 
l a c k  o f  p r e c i s e  dosimetry,  and from s t a t i s t i c a l  v a r i a t i o n s  o f  hea l t h  e f f e c t s .  



One area g iven considerable recent  thought w i t h  respect  t o  unce r ta in t y  i s  
atmospheric d ispers ion.  Although recent  developments i n  the area o f  atmospheric 
d ispers ion  model l ing used i n  CRAC ( the  computer code developed i n  the  RSS) 
i n d i c a t e  t h a t  an improved meteorological sampling scheme would reduce the  
unce r ta in t i es  a r i s i n g  from t h i s  source ( i n c l u d i n g  the e f f e c t  o f  washout by 
p r e c i p i t a t i o n ) ,  l a rge  unce r ta in t i es  would s t i l l  remain i n  the  ca l cu la t i ons  o f  
rad ionuc l ide  concentrat ions i n  t he  a i r  and on the  ground from which r a d i o l o g i c a l  
exposures t o  an i n d i v i d u a l  and the  popu la t ion  are ca lcu la ted .  These unce r ta in t -  
i e s  a r i s e  from l a c k  o f  p rec ise  knowledge about t he  p a r t i c l e  s i z e  d i s t r i b u t i o n  
o f  t h e  radionucl ides released i n  p a r t i c u l a t e  forms and about t h e i r  chemical 
behavior. Therefore, the  parameters o f  p a r t i c u l a t e  depos i t ion  which e x e r t  
considerable i n f  1  uence on the  ca l cu la ted  resu l  t s  have uncer ta in  va l  ues. The 
v e r t i c a l  r i s e  o f  t he  rad ioac t i ve  plume i s  dependent on the  heat and momentum 
associated w i t h  the  re lease categor ies,  and c a l c u l a t i o n s  o f  both f a c t o r s  have 
considerable uncer ta in ty .  The du ra t i on  o f  re lease which determines the  cross- 
wind spread o f  t he  plume i s  another example o f  considerable uncer ta in ty .  Warning 
t ime before evacuat ion a l so  has considerable impact on the  e f fec t iveness  o f  
o f f s i t e  emergency response; and t h i s  parameter i s  no t  p r e c i s e l y  ca l cu la ted  
because o f  i t s  dependence on o ther  parameters (e.g., t ime o f  re lease)  which 
are  no t  p r e c i s e l y  known. 

The s ta te -o f - t he -a r t  f o r  q u a n t i t a t i v e  eva lua t ion  o f  t he  unce r ta in t i es  i n  the 
p r o b a b i l i s t i c  r i s k  analys is  such as the type presented here i s  no t  w e l l  
developed. Therefore, al though the  s t a f f  has made a  reasonable ana lys is  o f  
the  r i s k s  presented herein, there  are l a r g e  unce r ta in t i es  associated w i t h  the  
r e s u l t s  shown. It i s  t he  judgment o f  the  s t a f f  t h a t  t he  unce r ta in t y  bounds, 
cou ld  be w e l l  over a  f a c t o r  o f  10 and may be as l a r g e  as a  f a c t o r  o f  100, b u t  
i s  n o t  l i k e l y  t o  exceed a  f a c t o r  o f  100. 

Accidents i n v o l v i n g  LMFBRs inc lude those a t  EBR 1 and a t  Fermi 1; these 
accidents d i d  no t  r e s u l t  i n  any s i g n i f i c a n t  re lease o f  rad ionuc l ides .  The 
Fermi 1 accident  l e d  t o  design improvements t o  reduce the  r i s k  o f  such 
accidents a t  CRBR. The accident  a t  EBR 1 occurred du r ing  an experiment; CRBR 
w i l l  n o t  be used f o r  such experiments. The accident  a t  Three M i l e  I s l a n d  
occurred i n  March 1979 a t  a  t ime when the  accumulated experience record was 
about 400 reactor-years. It i s  of i n t e r e s t  t o  note t h a t  t h i s  was w i t h i n  the  
range o f  frequencies est imated by the  RSS f o r  an accident  o f  t h i s  seve r i t y .  
It should a l so  be noted t h a t  the  Three M i l e  I s l a n d  accident  has r e s u l t e d  i n  a  
very comprehensive eva lua t ion  o f  reac to r  acc idents l i k e  t h a t  one, by a  
s i g n i f i c a n t  number o f  i n v e s t i g a t i v e  groups both w i t h i n  NRC and outs ide  o f  it. 
Act ions t o  improve the  sa fe ty  o f  nuclear power p lan ts  have come ou t  of these 
i nves t i ga t i ons ,  i n c l u d i n g  those from the  Pres ident 's  Commission on the  
Accident a t  Three M i l e  Is land,  and NRC s t a f f  i nves t i ga t i ons  and task  forces.  A 
comprehensive "NRC Ac t ion  Plan Developed as a  Resul t  o f  t he  TMI-2 Accident," 
NUREG-0660, Vol. I, May 1980, c o l l e c t s  t he  var ious recommendations o f  these 
groups and describes them under the  subject  areas o f :  Operat ional Safety; 
S i t i n g  and Design; Emergency Preparedness and Radiat ion E f fec ts  ; Pract ices and 
Procedures ; and NRC Pol i c y  , Organizat ion, and Management. The a c t i o n  p l  an 
presents a  sequence o f  ac t ions ,  some al ready taken, t h a t  r e s u l t  i n  a  g radua l l y  
inc reas ing  improvement i n  sa fe ty  as i n d i v i d u a l  ac t ions  are  completed. The 
CRBRP w i l l  rece ive  the  b e n e f i t  o f  these act ions.  



5.1.3 CONCLUSION 

The f o rego ing  sec t ions  have eva lua ted  t h e  environmental  impacts o f  severe 
acc iden ts ,  i n c l u d i n g  p o t e n t i a l  r a d i a t i o n  exposures t o  t h e  popu la t i on  as a 
whole, t h e  r i s k  o f  near- and long- term adverse h e a l t h  e f f e c t s  t h a t  such ex- 
posures c o u l d  e n t a i  1, and t he  p o t e n t i  a1 economic and s o c i e t a l  consequences of 
acc i den ta l  con tamina t ion  o f  t h e  environment. The assessment o f  environmental  
r i s k  o f  acc iden ts ,  assuming reasonable p r o t e c t i v e  a c t i o n ,  p rov ides  pe rspec t i ve  
on t h e  o v e r a l l  r i s k  f rom CRBRP acc iden ts  i n  comparison w i t h  those f rom LWRs. 
From t h i s  comparison, t h e  s t a f f  concludes t h a t  CRBRP acc iden t  r i s k s  would n o t  
be s i g n i f i c a n t l y  d i f f e r e n t  from those o f  c u r r e n t  LWRs. The a n a l y s i s  con f i rms  
t h e  FES conc lus i on  t h a t  t h e  acc i den t  r i s k s  a t  CRBRP can be made accep tab ly  low. 
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impact rtatement may be obtained on 
requert h m  the Director, Mvirion of 
Technical Infomation and aocument 
Control. Copiee of the value/impact 
rtatement may be examined in the 
C o d r i o n ' o  Public Document Room at 
1717 H Street NW, Washington, D.C. 
#M IWCOIIYATU)N CONTACT: 
Dr. J e w  R Khe ,  Environmental 
EQgineerlng Branch, Office of Nuclear 
Reactor Rda t ion ,  U.S. Nuclear 
Regulatory Commireion, Warhington, 
D.C ZOfi66, telephone (3011 192-8261. 
WPPUMUCCARY IWORU*TIOW: 

L Pocbword 

L NEPA and NRCe environmental 
regulatiom in 10 CPR Part 51 have many 

N U C W  REGULATORY provieions that shape the NRCe 
COMMI(#JH)N environmental reviewe for nuclear 

iocm krts? power plants, but the baeic underlying 
aepect L the consideration of 
alternatlvee. There an, four dirtinct and 

m n g  8rbd RWJm Policy md Merent area8 of NRC dedeionmaking p r d u r w  tor EmbwnmnW that involve dternativea, ae deecribed 
Prot- AltWIWW S h  R ~ h m  b l o ~  
AOW. U.S Nuclear Regulatory 
Cornmierbn, 
ACTION Pmpoeed rule. 

wururrr. The Nuclear R d a t o r y  
Commiaeion is proporing to amend it8 
regulation in 10 CFR Part 61 to prbvide 
proceduree and performance criteria for 
the review of alternative eiter for 
nuclear power planto under the National 
En-ental PoUcy Act of 1- 
(NEPA). The propoeed rule provide8 for 
(a] information requirements for 
applying for an alternative eite review 
by the Cornmireion, [b]'tim@ of 
Commieelon review, [c) region of 
intereet to be coneidered in eelecting 
riter, [d) criteria for the relection of 
dtee, (e) criteria for comparing a 
pmpoeed eite with alternatiye dter, and 
(t)  requirements for reopening an 
alternative rite deddon. It L aho 
propored that minor amendment8 be 
made to 10 CFR Part 2 and 10 CPR Part 
60 to reflect the provirionr of the 
propoeed rule. Public comment L 
requeeted on the propoeed rule, on 
whether rafety mattera including 
emergency reeponse capability ehould 
be admitted a8 bruer b alternative d te  
reviewr, and on the value/impact 
rtatement rupporting the propored rule. 
DAtU:  Comments an, due on or before 
June 9, leeb 

Intererted persona an, 
invited to submit written comments and 
ruggertions to the Secretary of the 
Commireion, U.8. Nuclear Regulatory 
Commlaeion, Warhington, D.C. 2 O W  
Attention: Docketing and Bervicb 
Branch. Single copie8 d the value1 

1; One dedsion that muat be made ie 
whether additional baeeload generating 
capadty need be provided. In other 
worda, NRC coneidered the "no action" 
alternative, whi* includer 
consideration of consefvation of energy. 

2 A second dedeion that muet be 
mltde by the NRC ie whether nuclear 
fueled generation is an acceptable 
choioe or whether other type8 of energy 
sources, e.g., coal, are ruperior, 

9, A third NRC dedeion lo whether the 
propoeed dte ie acceptable. Thie 
particular dedeion involvee the 
consideration of alternative ritee; 
consideration of rearonable ma or 
mi ation meaeuree that might e "r b 
emp oyed to make environmental 
impact acceptable at the candidate eites, 
euch a8 the type of coohg eystem that 
ahodd be employed at a particular dte; 
and consideration of the coats of euch 
major mitigation meaeurer, ae well ae 
any major coat8 that mQht be requited 
to mnke the dte  acceptable from a 
rafety rtandpoint. 

4. A fourth type of decieion that L 
made involver whether other type8 of 
mitigation mearureo are wmanted that 
normally would be of little importance 
to dte  relection, but may atill be 
important from the etandpoint of 
~rddmlzhs to the extent rearonable, 
any reddual adverse environmental 
impact that likely might be incurred 
during the construction or operation of 
the plant. 

The p r o p o d  rulemalting focuser on 
the third type of NRCe environmental 
d & i o ~ . e . ,  the question of 
alteroatlye dter. 

1960 / Ropoeed Ruler 

Tbe NRC ha8 considered the quertion 
of alternative eitee in all of its NEPA 
reviews of application8 to conrtruct and 
operate nuclear wer plant8. An io r' moat dtuatione, owever, the type and 
nature of the review hab evolved over 
the yean. Untll recently, the NRCs 
review of the alternative dte quertion 
ha8 focured rlmarlly on the qualltier of 
the propoee d rite; i.e., a review that 
focuree on the g'producte9@ of an 
appllcant'o rite eelection procerr. The 
NRC typically did not initiate an 
extemive review of the applicant's dte 
eelection procear and altemative dte  
unleeo eubetantial inferior qualities were 
identified at the applicant'o propoeed 
8118. However, the NRC hae recently and 
dramatically expanded its review of the 
appllcant'o eite eelection proceee and 
proceduree, ae well ae its review of the 
ecope and depth of the detailed 
inveetigation of alternative eiter. 

The NRC believer that the experience 
gained in paet and recent review8 of 
nuclear power plant eiter should pennit 
codification of the leeeone learned into 
an intelligible, intelligent, and 
environmentally eenritive rule that 
govern the NRC review of alternative 
eiter. While it ie true that many of the 
ieeuee that would be addrereed by a rule 
on alternative eite reviewe could also be 
addreered more informally by ieauance 
of regulatory guidee And etandard 
review plane and litigated in individual 
caeee, nome iasuee, particularly issuee 
relating to notice and timing of public 
participation, can only be adequately 
addreseed by rule. In addition, a 
comprehensive rule addreeeing review 
of alternative ritee will promote public 
underatanding of and participation in 
the NRC review of alternative eitee. The 
propoeed rule would: 

1. Provide for more effective public 
participation by implementing 
procedural changer that: (a] require 
early notification of the public of an 
applicant'o choice of a propoeed eite and 
its altenativee; (b) permit an early 
review of the alternath rite queetion 
apart from other early ef e review 
ireuer; and (c) provide explicitly for 
coneideration of candidate dter 
propored by other partiee that meet 
certain criteria and an, propoeed in a 
timely faehlon. 

2. Provide for greater predictability in 
the licenrM proceer by (a) preecrlbing 
criteria for determining when a region of 
intereet of ruffident rim bar been 
considered; (b] prercribing criteria for 
judging whether candidate riter are 
among the beat that could rearonably be 
found; [cl prercrlbing the baric 
rtendarde for compartng the proposed 
dte to the alternative dter: and [dl 
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providing crlteda for reopening the 
alternative site question after a previous 
NRC decision has been rendered on this 

suX:Lbasic forces motivating the 
development of the proposed rulemaking 
am: 

1. The neceisity to protect the 
environment from unduly adverse 
environmental impacts, recognizing that 
the siting d a large. nuclear enerating 
facility will result h o m e  afverse 
impact regardless of where It is sited. 
Unduly adverse environmental impacts 
are an undersirable cost to sodety. 

2. The realiration that (a) reasonable 
bounds may be placed on the search for 
alternative sites without compromising 
environmental protection, and [b) the 
NRC's informational needa require the 
applicant to make a -cant 
commitment of resources at the 
proposed site. As a general matter these 
costs are ultimately borne by the rate- 
payer and the taxpayet. 

3. The fact that it is in the public 
interest to attempt to develop written, 
understandable NRC review and 
decisional criteria that pmvide for the 
necessary protection of important 
environmental aualities: L c  criteria that 
ere sensitive to ihe f a d m  that would 
significantly and adversely impact the 
environment yet still reawnably bound 
the consideration of alternatives to 
pemit a rational and timely decision 
about the suffidenc of mlynia 

Considering the aLve  points, it 
should be noted that the proposed d e  
is environmentally based. but it does 
provide for other considerations -jsuch 
as cost) to bound in a reasonable 
manner the search for candidate sitea 
The NRC fully realizes that en applicant 
does consider other Won in its site 
selection process. These factora are 
Important to the applicant because they 
affect the economicr and tedmical 
merits of the project and because many 
of thew parameters affect reecbr safety 
and thus must be reviewed and found 
acceptable by the NRC during tho safety 
review proceaa Tbe NRC rees no basic 
incompatibility between the 
environmentally-based d o  pmposed 
here and the fad tbat the applicant must 
realistically consider other. equally 
important parameters in its formula tion 
of a reasonable and effective site 
selection process. Also, it a h d  be 
noted that the proposed rule (Sectioa 
VI.2.b.(7)) includes threshold population 
criteria that are the same as the 
numerical values for population d d t y  
contained in Regulatory Guide 4.7, 
"General Site Suitability Criteria for 
Nuclear Power Stations." Tbis ia 
reflective of past staff practice. 
However, thew criteria may be chaqed 

In accordance with M wgdrae 
Commission review of miting policy 
which will be the subject of an advance 
notice of rulemalctng in the Lmmedlate 
future. 

To assist in the Commbahss 
maideration of tbir quertbn on 
~o~ula t ion  and related auestktm and u 
bit of this proposed ~6imakhg on 
alternative sites, public comment ia 
requested at tbfr ihns on Hhetbet wfety 
issues, t n c l u 3  emeqency mapmue 
capability, l o  d be admitted in the 
review and dedsionmaking on 
alternative mite* and if ao. how. At least 
two altemativm exbt with regard to thin 
question: 

1. Eetablish in a public n h d b g ,  
exclusionary safe standerde that must 
be met in ordet to x a  ve an acceptable 
site. Safety ism- d not be 
considered In subaeqaen! rsvierr d 
alternative sites, since s d  ttimdarde 
would be set suffidently carmervative 
that the midual radiological riak to the 
environment would be smell end w d d  
be sufficiently d m k  to tbe raidnal 
risk at other r e a s o d e  rites Ln tha 
region that an obviously ~pedar  
alternative would likely not exkik 4 
these differemzs in residual radiological 
impacts w d  not weigh heady tn a 
NEPA-type cost-benefit balance S d  
acceptance dandards might fnclrrde, for 
example, reasonable h i t s  on 
population density. dintames to bwna 
and cities, dttancea to airporb and 
other mamnade hazardr, and cfietturces 
to capable Wts. 

2. Establish, in a pubIic rulemaktag, 
exduslonary safety standards that must 
be met, but also provide for lachim of 
these rafety h o e  in the masideretion 
of alternative sites even d e n  the rites 
meet these criteria. Such criteria may or 
may not be the same numerically as 
those addressed in 1 above. The 
rationale of this alternative rests bn the 
view that even when a safety-related 
characteristic (ee, population density) 
does not render a dte unacceptable in 
any absolute It may ueverthdeos 
involve suffident residual & to justify 
attempts to do better. The ahemative 
sites evaluation process Q d g e d  to a 
determination of how Prsll oaa cnn 
reasonably do in the particular area 
under consideration, since the process 
would illuminate sped& alternatives. 
Ae an option, a second sd of mom 
conservative criteria might also be 
established which, if met w d d  not 
require that safety h u e  to be included 
in the consideration of alternative dtes. 

With respect to population deneity, 
alternative 1 above would esek to obtain 
a similar result aa altemative 2 Le, 
acceptance thresholds, set la light of 
population denaity and dietributioa 
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The NRC reallrer that implementation 
will not and should not m v e  the 
controversy over tbe quertion d 
alternative sites. The question rightfdy 
is a controversial one that elidts b&h 
public interest. The purpose of the d e  
is not to aliminate this mntroveny. but 
to fouM it on tactors of aiw 
importance to the protectlolr of tb 
envirornntnt 
11. Backgmuod 

NEPA requirer the and 
development of a l t e r n a a i ~  to any 
major Federal a d o n  that wwld 
significantly affect the quality d thr 
human environment. TBe p d w  far 
doing this must be an integral part of the 
planning and d e c i e i e  prooer#s 
of $ederal agencies. 10 Qa Parr 81 
establishes the NRC'r licensing and 
regulatory policy and procedPrer d e r  
NEPA and requires that each applicant 
for a permit to corutnlct a nudsar 
power plant dbcusq 'h an 
Environmental Repbrt "Appropriate 
Alternatives" to .%e p ropod  hdUty. 
Ahong the prima@ irhGimativer to be 
considered, ance the need for a nucbar 
facility has been establi.ahed;are 
alternative dtes for tbe hdlity. 

The assessment of altemitiw dter for 
proposed nuclear power plants L a 
complex and difficult task, for the 
applicant, the NRC staff, and all parties 
in the p e e s .  Issues related to 
alternative Biting have been a major 
source of controversy in a number of 
cases involving construction permits for 
nuclear power plants. The NRC has 
observed that there are some recurring 
issues at the heart of the controversy. 
The Commission believes that these 
recurring issues can and should be 
resolved on a generic basis: 

An NRC study mup seeking to 
identify ways to improve the 
effectiveness of NRC nuclear power 
plant licensing procedures 
recommended in June lW7 (see NUREG- 
0292, "Nuclear Power Plant Licensing: 
Opportunities for Improvement"] that 
among other measures, rulemaking 
should be conaidered for the generic 
resolution of certain issues presently 
litigated in individual licensing 
proceedings. An interim p o k y  
statement on generic rulemaking war 
published in the Federal Rqgbter on 
December 14,1978 with a 00-day period 
for public comment ending on March 12, 
1979. Additional technical detail on b e  
ten issues Identified by the staff for 
possible rulemaklag was provided in 
NUREG-0499, "Preliminary Statement 
on General Policy for ~~~b 
Improve Nuclear Power P h t  
Liceasixlg." 
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m e  of the ten ieeuee propoeed by the 
etaff for coneideration in generic 
demaking was alternative eiting 

and information 
rnq&mente. Recognizing the need for 
m e r  clarification of thie leeue, the 
etaff beued Sup~lement No. 1 to 
NUREWW. a etaff report entitled 
"anera1 Coneideratione and Ieeuee of 
Sjgnificance on the Evaluation of 
Alternative Sitee for Nuclear Generating 
Station8 Uqder NEPA" The major 
purpose of the report wae to provide 
addi~onal information to members of 
the public, industry, and other 

agenciee yho intended to 
comment by March 12,197Q. on ieeuee of 
alternative sitlng. 

In addition, the NRC conducted a 
workehop to actively seek out comments 
on the alternative eitee ieeue. Thla 
workshop provided invited 
representativee from induetry, State and 
Federal government, public interest 
groupe, and others the opportunity to 
scrutinize and comment on the NRC 
staff 8 moet recent thinking on the ieeue 
of alternative e16ee. 

Comments and feedback received 
from the workehop particlpante and 
obeervers, and thoee received from the 
public review of Supplement 1 to 
NUREGo498, have been coneidered in 
the development of the proposed rule on 
alternative eitea 

Thie propoeed rule eets forth the 
resultant NRC olicy regarding the 
evaluation of J t emt iv r  eitee for 
nuclear power plante under NEPA The 
propoeed rule ie intended to (1) fulfil the 
NEPA objectivee of eneuring that 
mvironmental factore have been fully 
considered in NRC decieionmaking (2) 
reduce uncertainty and delay in the 
decisionmaking proceee: (3) reduce 
Federal paperwork in NEPA etatements; 
and (4) limit alternative eite review to 
relevant and material leeuee. The baeh 
objective of this rule is to provide for a 
meantngful, rationale, understandable. 
and stable NRC review and 
decisionmaking procese that will both 
reasonably protect environmental 
value8 and yield a timely decieion. 

The intent of thie ropoeed rule is to 
eetablieh procedura P and performance 
criteria for the identification and 
evaluation of alternative dtee for 
nuclear power plants. Controvemy with 
regard to the ieeue of alternative eitee 
will not and ehould not be eliminated 
The propoeed rule will, however, focus 
Ihe controverey on whether criteria 
hportant to environmental protection 
have indeed been met. 

The NRC hae considered the values 
and &pacts of rulemaking and.of 
alternative actions. These 
co~ideratione have been put forth by 

the Commledon'e etaff in a value/ 
impact etatement. 
m. Tbe Rob of NRC and Othen In the 
Conddsnrtionr of Altemstive Sib3 

The NRC ha8 the statutory 
reeponeibility to review applications for 
the comtruction and operation of 
nuclear power plants. It muet aeeun, the 
accuracy and relevance of 
environmental information, dorm the 
environmental analyses, an r' make the 
decision to accept or reject a dte. In 

out its responsibilities, the NRC 
doe8 not select site8 or partldpate with 
the applicant in eelecting a proposed 
site. However, the M C  le the lead 
Federal agency under NEPA for carrying 
out the NEPA mandate that alternative 
eltee be conddered in connection with 
nuclear power plant licensing. 

The NRC ma give appropriate 
deference to oder Federal agency 
experthe in the aeeeeement of certdn 
impact, e.g., U.S. Environmental 
Protection Agency expertiee in 
evaluating aquatic impacts. The 
Commieelon hae also etated that "the 
fact that competent and p?eponeible 
State authori ha8 approved the 
environment 3 acceptability of a eite or 
project after extensive and thorough 
environmentally eensltive hearings b 
properlyentitled to 'eubetantial weight* 
in the conduct of our own NEPA 
analyeh." Public Service Company of 
New Hamphlra, et al. (Seabrook 
Station, Units 1 & 2). 5 NRC 603 at 527 
(1977). Additionally, coneideration b 
given to other information developed b 
State, rigional, and local agencies (eu 
ae land or water use plane). 

c l  

The pmpoeed rulemaklng represents 
no change in the above stated preeent 
practice. 
N. The hoposed Rule 

A rule miwf addrere thoee elements of 
the alternative dtlng p r o c e ~  that are 
generic in nature and likely to recur in 
all or many of the caeee likely to be 
encountered In formulating the 
propoeed rule. the etaff identified elx 
major ieeuee aeeodated with alternative 
dte consideration. Theee are (1) 
information requirements, (2) tlmine, (9) 
region of intereet, (4) eelection of 
candidate dtee. (5) comparlaon of the 
propoaed site with the altetnative eitee, 
and (6) reopening of the alternative dtes 
decieioa. 

The followiog eectione provide a 
statement of each element of the 
propoeed rule, deecribe its relation to 
preeent practice, and d i e c u ~  the need 
for the rule and rationale for each 
element of the rule. The elements of Qe 
rule are otganized to reflect the loglc 
and chronology of a wanre1 NRC review 

of 'alternative dtee in r e s p o n ~  to an 
a d  eubmittal for ouch a mview. 

1. Statement of Rule. Amapplicant ie 
to provide the NRC ebff with a notice of 
intent to tender an appltcation for a 
comtruction permit (CP) for a nuclear 

e wer plant either at leaet t h  monthe 
fore tendering of a 8 application 

mqueeting an early review of the 
alternative dter beue (pursuant to 
# aim and eubpart F of 10 CPR Part 2) 
or 9 monthe prior to beginning the 
detailed etudiee on the propoeed dte, 
whichever come8 bat.  The notice of 
intent will identify the location, coollna 
water eourceti,.ad phyeiopphic unitof 
the p r o ~ e d . a n d  alternative dtee, a8 
well asdeecribe the antidpated 
generating capadty, the number of 
generating units, and the type8 of 
condeneer cooling eysteme that would 
be u d  
2. Relationsh~ to &sent Pmctice. 

Resent NRC rules do not require 
submittal of euch a notice, and preeent 
practice doee not yield the information 
on coollng systems or alternative eites 
et the t h e e  epedfied, 

9. Need for Action. Early public 
notification L needed to allow the 
public to become aware of the project. 
to identify their concern and to express 
thoae concern in advance of efgnlflcant 
flnandal commitments by the applicant 
and at a tlme when due coneideration of 
thelr concern would not result in 
unacceptable echedule delays. 

4. Rationale and Discussion. After 
receiving a notice of intent a8 requited 
by the rule, NRC would publieh the 
igformation received In the Federal 
Reglater and in newepapsrs local to the 
eitee identified This would asern that 
potential public partidpants have 
eufficient t h e  prior to the M C  review 
to prepare meaningful information to be 
conaidered early h the licensing 
proceee. Thie provision ie in direct 
reeponee to a recommendation from 
eeveral workshop artlcipante. 

For dtuatlom w 1 ere. on the effective 
date of this rule, a future applicant ha8 
already begun or is about to begin 
detailed, bug-tetm tsveetigations on a 
eite likely to be propoeed eubeequently 
to the NRC ae a site fore nuclear power 
plant eu* a hture applicant muet 
provide a notice of intent within three 
monthe following the effective date of 
the rule. 
A t  ReconnaI88ance b v e l  Information 

1. Statement of Rule, Reconnehsance 
level informetlon, i.e., information or 
analyses thnt can be retrieved or 
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generated without the perfo~mance of 
new, oomprehensive sits-specific 
invertigatioas, Ir normally adequate as a 
bamlr for identllylng candidate sitee and 
for #electing a toposed site. 

Analysis of % slate of amdidate 
dtes may addrer6 other as- of siting 
that are important to the appliaant's 
dedmion, but murt address the following 
mubjectm that are important to the NEPA 
rwfews: hydrology, water quality and 
availability, aquatic and terrestrial 
biological resournee, land use, 
bmrmhion  muirementn, 
rocloecon~miw~~o~ulation distribution 
and density, facility comb, institutional 
conetrainti, a d  public conceme where 
much have been provided to the 
appllcant or NRC in writing. 

2 RelatiomhIp to h s e n t  hoctice. 
Resent practice is that the analysis of 
alternative sites is.normally baaed upon 
readily available, reconnaissance level 
information such as provided by 
edentific literature, reporte of 
government hnd private research 
agencies, consultation with experte, and 
brief field investigations. The scope of 
depth of the data and analyde required 
are matched to the importance of 
possible impacts and the degree of 
certainty regarding their magnitude. In 
some caeee, detailed investigatiens 
related to spedec issues may be 
mquired. 

WhIle detailed site-specific baseline 
mtudiee on the propoeed site are required 
t0:~upport the remainder of the NRC'e 
m&knenta l  review, these data 
hdmally add Iittle to NRC'e 
tW.rminatlons regarding alternative 
aWe. These detailed studies principally 
mNe a8 a basis for decision-making 
regarding mitigative measures to reduce 
(on a practicable basis] any residual 
advefee environmental impacts. 
However, they also serve a secondary 
purpoee in that they conlirm judgments 
on likely adverse environmental impacts 
that a r i  made using reconnaieeanci 
level data. On occasion these studies 
may not confirm such Judgments, but 
may lead to a finding that the proposed 
Bite is unacce~table. 

The proposed p l e  on reconnaissance 
level information re~reeents no change 
In the above etated bractice. 

- 
3. Need for Action. Present practice is 

sufficiently well established through 
licensing experience to permit - 
rulemaking on information requirements 
for alternative eite analysis. 

4. Rationale and Discu8sion. The 
rationale for the rule on reconnabsance 
level information proceeds from the 
pwmiee that major adveje 
environmental impacts can normally be 
identified wing this type of information. 
Therefore, the added costs of reqdrlq 

detailed dts-;P"" Lnvestigallone and 
anal see on candidate sites normally 
wo& not be jutifled with respect to 
any marginal improvement In 
environmental protection. There war 
mubetantiel discueeion during the 
wprkshop on the applicability of 
reconnaissance level information to 
alternative site analyses. Many 
workshop participants em hasized that 
the term "reconnaiaeance ? eve1 
information" should not be interpreted 
to mean the reliance on limited data and 
subsequent superficial analyses. Such 
an interpretation is not intended, thus 
the propoeed rule has been drafted to 
ensure that this misinterpretation will 
not occur. 

1. Statement of Rule. Under the 
propoeed rule an applicant may submit 
the proposed and alternative sites for 
NRC evaluation as part of a full 
construction permit review either early 
and separate from the review of plant 
design (an early site review) or in 
conjunction with the review of plant 
deeign. An early eite reulew W R ]  of 
alternative eitee may be in conjunction 
with or separate from consideration of 
other ESR beuee. The applicant may 
later submit other siting ieeuee for an 
early eite review driring the effective 
period of the early alternative sitee 
partial decision. 

2. Refationahip to Rmsent Pmctice. In 
the past, the NRC's review of alternative 
sitee liae generally occurred 
concurrently with the review of all other 
environmental ieeues and at the same 
time as the 8 eafety review of fadlity 
design. However, NRC regulations do 
provide for a single optional early eite 
review, which may include any issues 
involving environmental impact or eite 
eafety that the applicant desires to 
address at a propoeed site. While the 
applicant muet describe the eite 
selection procees in an early eite review, 
the review of specific alternative eitee 
need not be addressed unleee it is 
believed by the NRC that the 
consideration of other issues could 
prejudice the full coneideration of 
alternative eitee at a later time. 

The propoeed rule on timing 
represents a change in the above etated 
practice in thet early review of the full 
queetion of alternative sitee would be 
permitted in advance of the other early 
site review issues, and a subsequent 
early review would be allowed to  
.considerthe detailed baseline itudies at 
the propoeed site. 

3. Need for Action. The option for 
early review of alternative sitee is 
needed to permit a full coneideration 
before the applicen4 canimltm eubetantial 

resources to the p r o p o d  dte. If a 
favorable decision Ir made on the 
alternative slte question, the applicant 
could then commit the fun& necssmary 
to perform early sits-s edeo studles of I environmental ayd sa ety matten with a 
greater degree of confidence that the 
propoeed eite will not subsequently be 
rejected in favor of an alternative. 

4. Rationale and Di8cus8ion. A Atwo- 
stage early eite review process Ir 
permitted to provide incentive for en 
early review of the alternative site 
queetion. In this way an early decision 
could be arrived at on alternative sitee, 
after which the applicant could expend 
the necessary resources for detded 
site-specific studies and apply at a later 
date for the remainder of a full early slte 
review. Thus, less of the applicant's 
resources would be placed at risk prior 
to an NRC decision on alternative eitee, 
and et the applicant and the public 
wo& ultimately be able to achieve an 
of the ultimate benefits of an early site 
reviaw. 
Ail reviews and decisions would still 

be performed within the effective period 
for the early dte review decision. All 
that would be added would be the 
opportunity to receive a regulatory 
decision on the question of alternative 
sitee shortly after the applicant has 
decided upon the proposed eite, but 
prior to the commitment of eubetantial 
funds at that propoeed eite. 
C. Region of In t e~s t  

1. Statement of Rule. The initial 
geographic area for detemddq the 
region of interest for NRC regulatory 
review purposes may be either the State 
in which the propoeed site is located or 
the service areae of the appllcant. The 
actual region of intereet muet be lager 
in accordance with Section V.3 of the 
rule, or may be smaller in accordance 
with Section V2 of the rule, depending 
on the environmental diversity, 
inetitutional factors, and cost 
considerations eet forth in those 
eectionn. 

For the purpoee of dete 
region of interest, environments Y" 
diversity refere to the types of water 
bodies available within the region 
(upper or lower reaches of large rivere, 
small rivers, lakes, baye, and oceanel 
and the associated physiographic udts. 

2. Relationship to Present Pmctice. 
Past practice hai normally been to 
accept the applicant's proposed region 
of intereet which commonly ie the 
applicantSe service areae. However, the 
region of intereet has been smaller in 
some situations, and in other situations 
an expansion of the proposed region of 
interest hae been required This rule 
pmemee that practice, but it ad& 
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specific criteria for expansion or 
contraction of the initial geographic area 
in determining the region of intzreat. 

3. Need for Action. The basic forces 
motivating the development of this rule 
are: 

f ie  necessitg to protect the 
,,yironment from unduly adverse 
environmental impacts by prwiding an 
adequate choice of candidate sitea 
representing reasonable environmental 
alternatives, and 

b. The realization that reasonable 
bounds may be placed on the search for 
alternative sites without compromising 

protection 
4. Rationale and Discussion. The use 

of service areas coupled with 
performance criteria for expansion or 

is judged to be sufficient to 
provide a substantial range of 
environmental alternatives from which 
to choose in making the final siting 
decision Unlimited expansion of the 
areas to be searched likely would not 
yield significant additional new 
alternatives for limiting of 
environmental lmpacte that would 
already be present In a reasonably 
bounded area. As a practical matter, 
utilities may inltiate their searches 
within their service areas. In many 
cases this will lead to the identification 
of the required diversity of resources. 
Where service &as are small, the 
requirement could cause an expansion 
that would extend the region of interest 
beyond the service area boundaries. 
However, in very large service areas, 
the required diversity might be found 
without exploring the entire service 
area. 

The requiremente may impose a need 
for large regions of interest in water 
limited areas, particularly in the western 
regions of the nation The rule is 
intended to ensure in all cases that all 
reasonable alternatives have been 
considered, The analyds of remote 
alternatives need be carried only as far 
as necessary to demonstrate the reasons 
(which include coats) for not considering 
them hirther. 

The rule is intended to apply to 
utilities having weU defined service 
areas as well as those that do not. In 
situations where the State ie asking the 
review of the alternative sitea issue or 
where the service areas of the applicant 
are not defined, the State in which the 
proposed site is located would be the 
starting point for determining the region 
of interest. 

When considering water sources that 
would provide adequate water 
availability, the staff intends that the 
characteristia of the terrestrial 
watershed (i.e, the physiographic 
charactertatice) ale0 be included and 
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considered. Under this concept, a river 
having adequate water for a nuclear 
power plant but that flows through a 
dedicated terrestrial area such as a 
national park or national forest might 
not qualify as an acceptable resource. It 
is permissible, however, to designate 
portions of a watershed for possible 
siting while excluding other portlons of 
the same watershed. 

Different portions of a watershed or 
coastal zone may be considered to be 
different physiographic units, if the 
envhnmental impacttl of siting in these 
areas would be clearly different from 
one another. For example, the "head 
waters" region of a river watershed 
would be designated as a physiographic 
unit separate from the estuarine region 
of the same watershed, since.the 
impacts on fisheries and other aspects 
of the environment would be clearly 
different in the two areas. The rule is 
not intended to compel the 
consideration of water bodies that are in 
similar physiographic settings, since that 
would not add significantly to the range 
of environmental choice. 

In emphasizing the terrestrial 
components the staff intends that the 
search for sites should not be confined 
to land areas immediately adjacent to 
water bodies but should be expanded to 
include a reaeonable corridor of search 
around the water body. Siting up to 
eeveral miles from a suitable water 
body may be desirable to avoid land use 
conflicts that are often found adjacent to 
water bodies. 

The workshop participants 
unanimously supported the concepts of 
(I] environmental divereity as a 
determinant in bounding the reglon of 
interest, and [2] water being the 
principal regional determinant of 
environmental diversity. 
D. Selection of Candidate Sites 

1. Statement of Rule. An applicant 
may submit a elate of candidate dtes 
based on either (11 a demonstration 
(according to criteria for site selection 
procedures set forth in the rule] that the 
site selection niethodology is a 
reasonable. environmentany sensitive 
site screening process that providen a 
diligent search for sitea that are among 
the best that could reasonably be found, 
or (2) a demonstration that the slate of 
candidate sites meets the prescribed 
enviromnentally sensitive threshold 
criteria (set forth in the rule) and are 
therefore among the best that could 
reasonably be found. The rule states 
that a slate of candidate sites should 
contain at least four sites. m e  rule also 
providae criteri~ for acceptance of 
candidate sites proposed by any party 
to the proceeding. 

2. Relationship to &sent hactice. 
Present practice is to make a 
determination that candidate sites 
identified by the applicant are "among 
the beat that reasonably could have 
been found" Until recently, the NRC'a 
review has focused primarily on the 
qualities of the proposed site (a product- 
oriented review). However, recently the 
NRC has expanded ite review and the 
staff presently reviews the 
demonstration of thls "among the best" 
standard by focusing on the adequacy of 
the applicant'r site selection procedure 
[a process-oriented review). The rule 
preserves the advantages of both the 
process-oriented and prodnct-oriented 
approaches. The rule adds criteria for 
implementing an adequate site selection 
process demonstration and evaluation, 
and provides the option for a product- 
oriented review by specifying threshold 
criteria for evaluating the alate of 
candidate sites. Moat of the workshop 
participants believed that the applicants 
should be given the option to seek either 
a process-oriented or a product-oriented 
review of the slate of candidate sites. 

3. Need for Action. The process- 
oriented approach codifies the elements 
that govern NRC reviews of the site 
eelection process and provides guidance 
for the applicant's management of that 
dte selection process. The product- 
oriented approach emphasizes the 
environmental merite of the candidate 
sites rather than the process that yielded 
these sitea, and wUl likely be a more 
environmentally eenaitive approach. 

4. Rationale and discussion. The 
rationale for codifying the procese- 
oriented approach b to provide 
guidance to all parties regarding the 
elemente that govern NRC redews of 
that process. The general rationale for 
the product-oriented approach ie that 
candidate sites that paw all of the 
proposed threahold standards would be 
unlikely to have substantial, 
unidentified, adverse environmental 
impacts. Therefore, theresulting slate of 
candidate sites likely would be of 
comparable environmental quality and 
should be environmentally acceptable to 
the NRC While there could be a 
situation where the proposed site could 
be marginal with respect to several of 
the thresholds and thus might be inferior 
on a cumlative impact basis, it would be 
unlikely that all the candidate sites 
would be similarly inferior. Thus the 
proposed site's inferiority would be 
clearly displayed in the subsequent 
detailed comparieon with the other 
candidate sites. 

The rule provides that the slate of 
candidates sites should contain at least 
four sites. The reason for this is to 
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ensure that even ln reglone of little rlte ie obvlouly euperlor b the application to comtruct a rpbdac 
divemity, there is eome choice among propoeed rite. nuclear power plant wlthout raviewlng 
the rites in the elate. For more diveme 2. Relation8hI)I to Preoent Ructlce. the altenretive dte quertim sxcapt on 
regionr the criteria controlling how Rerent etaff practice doer conrider the the bade of new Infomation, a8 
many eitee would be neceseary are provided above. 
oriented towards the dlvemity of 2. Relotio~hlp to Preoant hctice. 
environmental qualitiee preeented, 80 a8 The propored rule la mnerally 
to give a meaningful environmental conriatent wlth preoent dterln 
compadeon of alternativee. The etable rtnrctwe for the p m d u r d  mgadhg treatment of new Momntlon 
candidate mitee would be re u h d  to be aepecte of how environmental facton under the eerly-aite-mview rule, .ad 
reaeonably representative o 7 all of the ehould receive conridetation a d  how would mu l t  La conriatent aitsria for the 
major divene environmental qualitiee them factore ehould be balanced with treatment of new Information ~ ~ a t d l n g  

reeent In the region of intereet, ae non-environmental facton to determine alternative rites at the constnrction 
Fo~lowe: obvious euperloti . 3' permit and opera Ucem etager. 

a. Major typee of water eourcea. 4. Rotionale cu, Di~cusslon, m e  The bsatment of "t orward w e b  
b. Major physiographic unite. d t e d a  for testing the propoued rite aerodated with moving to anothet dte 
c. Coneideration of eitee of existing agalnet the alternative eitee comer from [Lacludlng coeb of delay) preecribed La 

electtic genetating facilitiee ae well as part practice, a8 reflected La individual Me element of the w e e d  rule would 
new sites. nuclear power plant l iceneb reviewe. generally codify a practice that har 

Ae an example of acceptable F. Reopeniq of the Alternative Sfk, ~ ~ ~ ~ i ~ ~ { ~ ~ ~ ~  ~ ~ b $ ~ ~ O ~ ~  divemity. If a new site on a lake In a DeciBio,, woodland area was already identified another rite if the ap licant did not seek 
as a candidate eite, a woodland eite on 1.2hbment of Rule. a. A reopening an early raeolutlon the dtensetive rlte 
another lake within the region of and reconeideration of the alternative 

J 
interest would not be required, unless elte decision after a &la1 limited work 
that aite also hosts an exleting electtic authotization or conetruction pennit 
generating fadlity. decision will be permitted only upon a 

One of the positions adopted by the reaeonable rhowing that there exlete regarding dtemtive eltee througout the 
public workshop on altemative aitea is eigdicant new infomation that could Uceneing pmeee. 
that public participation In the aitlng rubetantially affect the earlier dedeion. 4, ht iomle  cmdDiucu~~fon. The 
proceee would be enhanced if parties Any decieion to reconeider the rationale for thie element of the 
other than the applicant were pennitted alternative rite8 decision or not In theee ropoaed rule Ir that after a dedslon ha8 
to pmpoee additional candidate eltee for inetances will consider the reaeonable &en reached warding the altemative 
coneideration, but that the criteria coats of delay and of moving to another eite queetioa during elther an e d y  elte 
proposed for acceptance of such aitea dte compared with the adveme review or a 8 review, the applicant (or 
ehould be no more sttingent than thoee environmental impacte that mlgbt be Ucensee] will logtcall begin committing 
which the applicant's sites muet meet. avoided by movlng to another eite. greater reeourou to da t  ilte. While 
Criteria are propoeed for the acceptance b. Pot caeee where the portion of the such commitmente ate clearly at the 
of such a dte that are essentially the wnetructlon permit application applicant's risk, it ie loglcal to allow the 
rame d t e d a  that the applicantea sitee containing facility deaign @ filed three inclueion of euch coete in 
must meet in establishing the original Yeam or more afterthe effective date of mbeequent met-benefit anxaes, eince 
elate of candiatee. M e  rule and where an application for aa ouch inveetmenb would heve been 

In addition, the propoeed rule Impose8 early review of altemtlve sltee wae made by the appllcant in good falth. 
time b i t e  for proposing additional tendered at least two add a half yean Therefore, while It Ie poeslble that a 
candidate dtee. The time limits are a prior to f i h g  the portion of the CP revereal of the previous dedeion could 
key element in achieving a timely application containing detailed faclllty be made bared on new Information 
evaluation of the alternative sites leaue deeign infomation. any reconsideration (which Is a dek the applicant or licenme 
and, except upon a substantial showing of the alternative eite decleion will be muet NU), any reconrideration of the 
of good cauee, will not be extended permitted only upon a reasonable question of alternative eltee and the 

showing that them exiete elgnlflcant coet-benefit analysis eupportlng any ' f  *e Pmp08edsite new Information that w d d  eubetantially mereed dedeion ehould nonndy With Alternative Sites affect the earlier dedaloa even when pennit the full accounting of all 
I .  Statement of Rule. A propoeed eite allowance b made for reasonable mete reasonable forward mete to develop the 

that come8 from a alate of candidate of delay and of moving to another elte. If new rite (including mete of delay) 
eites that are among the beat that could 'euch an application was not made at compared to the reaeonable forward 
reaeonably be found will not be rejected leaet two and a half yean dor to 5ling costs of completing the project at the 
by the NRC on the baeie of the sueb portion of the CP app!cation, mete previ~u81y approved elte. 
alternative rite review unleaa a of delay and of movlng to another aite At some point after leeuance of the 
compadeon with the alternative dtee will not be conaidered in any decision to 8, the alternative of eitiq the nuclear 
reeulte in a determination that an reconelder the alternative elte decieion ower lant elsewhere likely will no 
obviouely eupedor alternative 81d8t811 or not, or ia any reeulting dedelon tbat & q e r  & a nuonable altematlve for 
There will be a two-part, eequentlal teat there Is or Is not an obviouely mperior the purpoeee of NEPA That b, them Ir a 
for obvlow euperiority. The firet etage of rite. point where comparative forward an te  
the teat will be to determine whether c. If two dtee ate reaeonably within a and the temporal proximity to the 
there b an anvlronmentally prefened reglon of interest for a nuclear power provision of needed (or deshbly 
rite. The eecond etage of the teat will plant elte and both titer have received eubetltutable) power so favor the 
consider ewnomlce, technology, and an afRrmative NRC partial dedelon In partially conetmcted elte that, there 
inetltutlond facton to determine an early review of dtemtive rites, an likely ie no real poeeibility that the 
whether any environmentally preferred applicant may c h o w  elther elte for an noneafety-related coneideratlorn at an 
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dte would be 0bviowly 
ruped@ to the propored dte. At that 

the recomideraflon of alternative 
~ i t e r  likely would not be required 
d e e r  the propored rite bar been 
tubed undtable for rome rafety or 
en-tal naron. 

Forward corb alro could become 
rubrtantial after an early rite review 
dedrion, particularly ar the tlme for a 
CP dedrion appmacher. Thlr meam 
that a reevaluation of alternative riter 
after an early rite review dedrion Nkely 
would not be jurWed on .the bade of a 
full cost-benefit analyela unlerr there Is, 
for example, a determination that the 
actual use of the rite (ratlng and number 
of unite] would be greater than had been 
evaluated earlier, or that firm and major 
changer in land or water we  or changer 
in legal requiremento involving the 
protection of rpeder or rerourcer have 
o c d  rince the prevtom evaluation. 
it-b unlikely that danger in the 
prediction of environmental Lmpacto 
would be ro great ae to warrant.a re 
review of the alternative riter decision 
on that barb alone. 

m e  rationale for the thlrd criterion of 
thir portlon of the p r o p a d  rule ir that 
if two dter in the raine general reglon of 
interert had been evaluated in eeparate 
reviewe and neither had been found to 
have an obviowly auperior alternative, 
than itla likely that neitber would be 
obviowty ruperlor to theother. 

Pumuant to the Atodc Energy Act of 
ISM, en amended the Energy 
Reoganhtbn Act of 1974, and rection 
669 of title 6 of the United Stater Code, 
notice b hereby glven that adoption of 
the followlag amendmento to 10 CPR 
Partz,ioCPRPart~and10CPRPdrt 
61 b comtemplated. AU intererted 
pemm who d e r h  to rubmlt written 
cornmento should rend them to the 
Secretary of the Commlrrion, U.8. 
Nuclear Regulatory Commlrrion, 
Attention: Docketing and 8eMe 
Branch, Warhingtoa D.C. 2USM by June 
8,lBBO. Copier of cornmentr received 
will be available for ublic hepaction at 
h e  Commiwion*~ J h c  w e n t  
Room at 1717 H Street, NW; 
Wadh@on, D.C 
i- I- 

1. It la ropored that ( 2809[a] be 
mmdecfby adding at the end thereof 
the fdo- 

(a1 Where an applicant har failed 
to Ble the notice of intent required by 
Appendix A of 10 CPR Part 51, the 
application ohall be docketed in 
awordanca with the pmvbiom of that 

4- t-I 
2.11 b propored that O t W [ a )  be 

amended by ad- at the end thereof 
the following 

(a) Where an application har 
been Bled pureuant to Appendix A of 10 
CFR Part 51 for an early alternative dte 
evaluation reparate from other early dte 
review irruer, the alternative rite 

- 

evaluation ohall not be coneidered a 
review for purporer of &lo one review 
&nitation. 

Q [Amended) 
3. It L proposed that the numbered 

paragraph 1. of Appendix Q of 10 CFR 
Part W be amended by inrerting 
between the flmt and w a n d  eentence 
thereof the f o l l o w  
"h a part of an e& dte review, either in 

conlunctlon with or m m a t e  from the 
co~ideratlon of o t h e h d y  d t r  review 
Luuer, a mn may rubmit a requert for a 
d e w  o h e  alternative rite irrue and for 
&& of a 8a Site kepo*&ncludi& 
that there b no obviowl~ m i d o r  alternative 
to the proposed rite. If tIie person requeete an 
e d v  alternative rite review seDarate from 
the k l d e r a ~ o n  of other early' rite review 
irmeo, the mmn may Iatar eubmit o t h b  
ritlng hmei for an e&l rite review during 
the eifectlve pdod of i e  ~ t n f f  site Report on 
the alternative rite hrue, provided thaiany 
later e d y  rite review of other Isrues ohall 
remain in effect only ro long a r  the initial 
Stnff 8119 Report on alternative rite6 remaha 
effective." 

4. It b ropored that the numbered 
paragm 1 3. of Appendix Q of 10 CFR 
Part SO & amended by ad- at the end 
thereof the f o l l o w  

"Whm i penon ha8 f d e d  to file the 
notice of intent mqulred by Appendlx A of 10 
GPR Part 81, the requert for review rhall be 
acted upon la accordanca with the providonr 
of that appeadkw 

6. It Ir mposed that the numbered 
ParagrapE 6 of A p p d  Q of lo  
Part 60 be amended by deleting the laet 
-eentence thereof and eubrtituting the 
following: 

'The conclruioxu of the St4ff Site Report 
will be reexnmind b the rtaff where flve 
y e w  or mom have eEpred between the 
luuance of the h t  Stdf Site Report and itr 
incorporation by reference in a conatnrction 
pafmit appHcatloaw 

6. It la propared that the first rentence 
of the numbered paragraph 7. of 
Appendix Q of 10 CPR Part 60 be 
amended by addlq at the end thereof 
the follow4g 

"Howevw, if a penon, punimt  to 
Appandlx A of 10 CPR Part 81, har rubmitted 
a requert for an ecirly alternative dte  review 
w t e  h m  other early rite review i r m m  
the alternative rite review rhaU not be 
conmidared a review for purporer of thir one 
rsvlqiw ~ t a ~ . " ~ -  

7. It b pmpored that a new Appendix 
A be added to 10 CFR Part 51 to read ar 
followr: 
Appendix A-Evhtion of Allsmetive Sites 
f a  Nuclear Pmver PLnb 
I. IntrvducLIon and Scape 
Thb appendix retr forth pmcedurwr and 

performance crlterla for the review of 
alternative riter for nuclear power plant8 
under NEPA. Specifically, thlr appendlx 
provider for (a) idonnation requiremento for 
applyiw for an alternative rite review by the 
Commirrion, (b) thdq of Commirrion 
review, (c) regton of interert to be considered 
in relecthg riter. (d) crlterla for the relecuon 
sf titer, [el crlterla for comparing a propored 
rite with alternative riter, and (f) 
requiremento for reopening an alternauve rite 
ddrion. . 

The baric objecuver of thlr appendlx am 
1. To provide for more effective publlc 

w d p a t i o n  by implementing procedural 
changer that (a) require early notificauon of 
the publlc an to an applicant'# choice of a 
proposed rite and ite alternativer, (b) permit 
an early review of the alternative rite 
quertion apart from other early rite review 
hruea and (c) provide explicitly for 
conrlderation of candidate dter propored by 
other partler that meet certain crlterla and 
are  rowr red in a timely faohion: and 

2-~obrovide for g r e k r  ln 
the llcenrinn procerr by codification of 
prerent praidce that (4 prercriber criteria 
for de temhhg when a region of interest of 
ruffident rlze har been cojaidered (b) 
prercribes crlteda for Jud@ng whether 
candidate siter are among the beet that could 
rearonably be found (c) prescribes the basic 
rtandarde for comparing the propored dte to- 
the alternatives dter, and Idl ~rovider 
crlteria tor reopening the dtlmauve rite 
auertion after a previour NRC dedrion bar 
been rendered oh thlr rubject 

The nuclear power plante referred to La thir 
appendh a y  thore faciliuer which are 
subject to $5ld(a) of thlr chapter and are of 
the type epecified in $ W.21(b)(2) or (3) or 
i 60.22 or q tee- facilluer. W e  submittal 
for review and evaluauon of alternauve dter 
shall be made in the name manner and in the 
m e  number of copier ar provided in 
i W.30(a]. (c][i). and [c)(3) for llcenre 
appllcationr. 

a. oefmtionns 
Ao wed in thlr appendlx 
1. "Region of interert" mean, the 

geographic area8 conddered in rearching for 
candidate riter. 

2 "Candidate dter" m e w  thore site8 that 
am within the region of interert and are 
conddered in the comparative evaluation of 
dter for a nuclear power plant and are 
judged to be among the beet that can 
rearonably be found for the ri- of a 
nuclear power plant 

3. "Ropolred rite" meana the candidate rite 
rubmltted to the NRC by the applicant, or a 
person requeo an early review purruant 
taAppendlx Q "f o 10 CFR Part 50, ar the 
propored location for a nuclear ower plant 

4. "Alternative dter" meanr i o r e  
candidate rlter which are rpeclflcally 
compared to the proposed d te  to detennlne 
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whether them b an obvioorly nrperlor 
alternative rlte. 

6. "Slate of candidate dter" meanr the 
p u p  of candidate dter wmprioed of the 
propord dte m d  all alternatlve dter. 

6. "Environmentally pmfemd altemative 
rlte" meam an alternative rite for whlch the 
onvlronmental Impact8 ue wf8denUy leu  
advem than for the propoutd rite that 
mvironmental prefereoce for the altentatlva 
rlte can be mtabbhed 

7. "Site" llleonr the eeosrapblc m a  needed 
for the consbuctlon an-d &iation of a 
nuclear power plant, Includbu the arrodated 
tranrmlnrion w d d o n  to lhe k t  Intertie. 

8. "Reconaabranw l e d  Inlonnation" 
meanr any Information or m l y w r  that cen 
be retrieved or generated without the 
mrfomance of new. wm~rehenrive rite- 
-mclflc Invsrtigatio&. ~ h a i e e a n c e  level 
lrdormation Include8 relevant rctentUic 
literahue, report8 of government or prlvate 
rerearch snendw. wrnultation with exuerts, 
rhort-tem-held Inwdgationa and w i y m r  
performed uing ruch Inlormation The 
amount of mwnnairaanco level Inlormation 
and the extent of ana lyw conducted depend 
on (1) the Importance and magnitude of the 
potential Impact under evaluation and (2) 
whether the-dedrion Ir one of identifying a 
region of Interest, identifging candidate ritea 
or relectlng a pow rita 

O. ' M a l  dedoion on alternative niter" 
meanr a ttartial diehion musoant to 4 2.101 
qnd subdart P of 10 CPR & 2 that Gcluder 
a 5h that them b or L not an obvioulv 
auperior'altemative to the propased rite. - 

10. "AppUcmtn meana a pmon who 
intend8 to apply, or who ha8 applied, for a 
permlt to construct a nuclear paver plant. 

11. "Notica of Intent" means a notice that 
M application nlll be t e n d e d  for a 
conshuction permlt fm'a nuclear power 
plant. 

12 "NRC" meam the Nuclear Regnlatory 
Commlrrion, the agency ertablished by Title 
II of the Energy Reoganizntion Act of 1974, 
u amended. 

19. 'WRC r taa '  means any NRC officer or 
employee or hir/her authorized 
rupre&ntative, except a Commltrioner, a 
member of a Commireioner'r Immediate rtdf, 
an Atomtc Safety und Ucenslng Board, an 
Atomic Safety and Ucernlng Appeal Board, a 
pnridiag officer. or an admlnlrttative law 
ludse. 
IIL khformation Requimments 

1.a. An applicant r h d  provide the NRC 
rtaff with ;notice of Intent to tender an 
application for a co~truction permit lCPl for 
aiuclear power plant either ai least s month8 
before tendering of a 8 application 
requerting an early review (pwruant to 
8 2.1W and Subpart P of 10 CFR Part 2) of the 
alternative niter issue or at bat 3 month8 
before begbing detailed rtudier on 
environmental impact and rite ralety at the 
propored rite, whichever oama earller. The 
notice of intent aha0 identify th6 location. 
cooling water ronrcer, and phyriographic unit 
of the propored and alternative niter, and 
bhaU de& the antidpated generatlng 
capacity and number and type of generating 
Mit8 for which a 8 application nlll be 
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t e n d 4  arul typw of con- coottng 
ryrtenu that would be usud.: 

Upon &pt of the notice of Intmt the 
M C  will pabllrh lhe infonnation d v e d  In 
t h e Q s c b n l ~ m d ~ t h e ~ p a r  
local to the d t w  i c b n w  
If an applicant klL to prwlda a notice of 

Intent within the time 
not docket the tend@? 

(br NRCwill 
application for 8 

monthr where no detalled rtudiw of the 
propored rite have been psrlomed a f a  iZ 
monthr whom mch r t u d h  have bean 
perfomad. h won HKW practicable .fler 

ldeY the NRC nlll publirh the above 
rpeclfie Information In the P d a r l  f&ghn 
and In the neW8papEN h d  to the d t m  
identified. 

b.Apmonrsquas~mdyrevlawof  
the alternative riter irme purauant to 
AppmdtxQofloCFRPut6Oahdprovkle 
the NRC rtafl with a notice of Intent to 
r ubd t  ruch request at h t  8 m o n h  before 
rubmitting the requert f a  rarlew or at leart S 
month before beghhg detailed rtudter of 
the popoaed dte, whlchevw oamn &. 
The notice of intent rhan idan* the 
location, coollrq watsr muws, and 
phyriogrephlc d t  of the propod and 
allemalive rlter, and &all &&be the 
generating capadty. number and type of 
generating Imlta, m d  typsr of wndanrer 
cooling ry8tem8 antidpated or .umned to be 
ured 

Upon r e d p t  of the notice of hh.t the 
NRC will pubbh the Intonnation received In 
t h e F d s r o l ~ a n d I n t h e o e ~  
local to the dter IdentVisb 

If the pmon requwtlng th rsvlm 
punuant to Appendix Q to 10 CPR Part W 
failr to provide a wtica of Intent within the 
time rpedfied, the NRC wiU not initiate the 
review for 3 month where no detplled 
rtudies of the p r o p o d  dte have been 
performed or for 12 m o n h  where ruch 
rtudies have bean performed. Aa won u 
practicable after d v l a g  the requert for 
review, the NRC d l  pilbbh tlw above 
rpeclfied Inlonnation In the Pedwal 
and In newrpapem local to the rite8 
identl6ed 

2. Rewnnalrrance lev81 informstion r b d  
normally be adequate to identify candidate 
rite8 and to salect a pmpoeed dte In an 
alternative rite analysis. Ia the identiecation 
of candidate dtm or relection of the 
pmpoeed rite, the amount of data requlred 
and the extent of analyaw wnducted rhall be 
appropriate to support a reasoned decision. 

In wme casea recorm-ce level 
Information may not be rufadent to rupport 
the analyrea neceseary to reach a reawned 
decision. In thew dhationa, new 
comprehemive rib-rpedfic Invertigations 
muet be cons ided  For example, If 
rubrtantial quertiom exid regardtng the 
Uely acceptablllty of a rite from a geologic 
rtandpoint, rubrtantial geotechntcal 
invertigatiom might be requlrad. A h .  if 

'For rlhraku rrhem m the e W w  date of th* 
d a  a fuhue appllcaml har already begm or la 
about to be& detailed, b b r m  Inoartlgationm on 
a rlte Hkeiy to be pmpond rubrequently to the M C  
ar 8 rlta for r nuclear power plant mu& r fuhue 
rppllcmt mwt pmvldo a notice of h h t  within 
tbraa monthr foUonlng tbe ekdfw drb of th 
d o .  

mbrtantial quwtionm sxlrt mgrrdlq whether 
a lags  a d v m  @met nlll occrrr to m 
lmpoitant a atlc a~~ long-term bueh 
rtudier AUK wnridemd  be NRC rtaa WU 
advim the applicant of any a d d l t i d  
information requlmentr ar d y  .r 
practicable. 

aWhomamIpaprocsedlngpmporer 
for conridemtion (according to Gectlon n4.a 

dlx) a candidate rite not 
e'ECY'Ethe  applicant*^ alate of d h t e  
dm. it ir the responriblllty of that party to 
provide adequate information to rup 
deddon to a w p t  the rite or not  If c& Ir 
accapted a8 a undidate rite it b the 
niapornibllity of the applicant tn the 
pmcmdhg to provide the intonnation 
WCe8Mry to make the final wmparhm of 
that rite with the propored rite. 

4. Alternative rite unalytm of both the 
identification of the rlate of candidate riter 
and the relection of the propored rite rhalL at 
a mhhrrm. addrerr the following mbjecta: 

L hydrology. water quality, and water 
availability 

b. aquatic biological resource* Including 
andangered rpeder 
c terrertrlrl rwouroer m d  lmd lues. 

Including eadaaged  rpedeo 
d Jrand~ion carrldon (approximate 

hnnlb and ncneral location) and rewurcer 
afficted - 

e. rocioeconomlca, Including aerthetiw, 
and archeological and hlrtoric presemation 

f. population dlrtrlbution and density 
g. hclllty coat8 
k htitutional constraints, a, they afiect 

rite avallablllty 
t public concern la the above abject  

m a r ,  where ruch have been provided to the 
applicant or NRC In writing. 

W. Timing of NRC Review 
1. An applicant may rubmlt the proposed 

and alternative riter for NRC evaluation a, 
part of a full CP review either prior to and 
reparate from the review of plant derign (an 
early rite review) or In conjuncti6n with the 
review of plant design. 

2. Ao part of an early rite review, an 
applic&t that tenderean application for an 
alternative rite review and resuertr a findine 
that there is not obviously ruperior 
alternative to the propoeed rite may do .o 
either in conjunction--with or reparate b m  
the cornideration of other early rite review 
Lesuee. If the applicant applier for an early 
alternative rite evaluation separate from ihe 
consideration olother early rite review 
irruer. the applicant may hter mbmit other 
ritlng issue8 for an early rite review durlng 
the effective ~ e d 0 d  of the early alternative 
rite partial d;drioa providedhat any later 
early site review of other iesuer shall remain 
In effect only w long ae the inltial early dte  
review of altarnative rite8 remaha effective. 

V. Region qfhkmet 
1. The initial geogruphlc area for 

determining the. region of Interert for NRC 
regulatory review purporer rhaU be (a) the 
State In whlch the propored site ir located or- 
[b) the iervice m a r  of the applicant. Ths 
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aca rgloa of intereat m u t  be 1wer  than 
the Mti geographic area accordlng to 3. 
below, or may be rmaller than the inttial 
m a p h i c  area accordlng to 2 below. 

2, The &on of intereat may be rmaller 
than the Initial geographic area, if (a) 
rnvimnmental divemity b not rubatantially 
d u d  and candidate riter within the region 
of ~ntsrsrt mwt thrsrholil criteria dercribed 
in Section VL2b. of thin appendix, or (b) 
a r b  of generating electricity would be 
exorbitant for dter located in thore m a r  not 
included, or (c) ri- in thon arear not 
included would be in violation of State lawe 
pverning noaradiological health and rafety 
arpecb of utility ritlng, or (d) the cortr would 
be exorbitant of developing information to 
demonetrate whether niter within thore arem 
not included would likely be acceptable from 
the rtandpoint of d e t y .  

S. The redon of Merert m u t  be ma t -  -. - - - ~  ~ 

than .the hkal g w p h i c  area If - 
envimnmental divemity would likely be 
kbrtantially incread- and If (a) c6didate 
dtm within the inttial geographic area meet 
the thierhold criteria in &don VL2.b. of thlr 
appendix, and the development of riter in the 
added g ~ p h i c  uw would Ukely not 
rubrtanti y increase co rk  or (b) candidate 
dm within the Initial geographic arear do 
not meet threrhold criteria in Section VI.2b.. 
and the development of dter in the added 
geographic arear would not require 
exorbitant corta 

4. For the purpore of det- the region 
of interert, environmental divemity refen to 
the typer of water bodtea available within 
the @on (upper or lower reacher of large 
r i v m  mall rivera lake& bay* and oceane) 
and the arodated phYri0fPkphic ~ d b .  A 
rubrtantial h a k  or di&aw in divemity 
would occur whether the d o n  of intereat 
includer or excluder ouch a-water body. In 
arear of critical water rupply, pund watm 
and warte water am plso appropriate water 
wurcer for divemity comideratio~. 

m se~eclion of cadidot., siler 
I. The candidate riter ueed in the 

rubrequent rite-rpeclfic comparlron of 
alternatlver rnwt be one of the followiq$ 

a. Be identified through the we of a rite 
selection methodology that (1) includsr an 
environmentally rexuitive rite ncreedng 
procerr (1.e.. coneidem the rama 
environmental parametem that are addreared 
by the criteria in VLLb., althouah not 
nece r rdy  in the nameway) Gultlng in a 
alate of candidate alter that am,amona the 
beat that could rearonably be found ~d (2) 
meeb the criteria prerented in VL3. below or 

b. Meet the criteria premnted in VLZ 
below, in which cam there rhall be no further 
review of the rite relectlon pmwra 

2 a. A ruffident number of candidate rite* 
which rhould include at lead bur ritea &all 
br mlected from the region of interert to 
provide reawnable reprerentation of the 
dvenity of land and water rerowcer within 
the d o n  of intemrt One or more of them 
rite8 &odd be arrodated with each type of. 
water wnvce and pliyriographic unit 
reawnably available within the defined 
region of inteiert, and one alternative dta 
rnwt have the name water l o m a  an the 
PcopOMd rita 

b. Except a r  noted in 2c.(l), a dte  rnwt 
meet the following crtteria to be accepted m 
a wdlda te  dte without further review of the 
dte  relection pmwrr. (Technically 
appropriate and economically reasonable 
cooling eyrtem mitigative mearms may be 
arrumed for each candidate rite.) 

(1) Comumptive w e  of water would not 
came eigdicant adveme effectr on other 
water uem. 

(2) Them would not Ukely be any further 
endangennwt of a State or Federally llrted 
threatened or endangered plant or animal 
rpeciea 

(3) There would not lkely be any 
rigdicant lmpacta to rpawnlng 
nwaery arear of rlgnificance in irWda e 

" 
maintenance of populatiom of important 
aquatic rpsdea 

(4) Dirchager of efiuentr into wa t emap  
would likely be in accordance with State or 
F e d d  mgulatioxu (e.g., avoidance of 
d l d a q p a  to watem of the hlghert State 

quality 
tion) and would not Ukely 

advemelv ect efforta of State or Federal 
agendeito Implement water quality 
oblectlver [ea, additional dischamen to 
waten of &ntly unacceptable quality a r  
determined by a Stab). 

(5) Them would be no preemption or likely 
adveme hpacta on land wee rpedally 
derixnated for environmental or iematlonal 
p q i i r s r  ruch as  parka wildlife preserve& 
State and National forerb, wilderneu area& 
flood plainn, Wlld and Scenlc riven, or aniar 
on the National Reglater of Hlrtoric Placea 

(6) Them would not likely be any 
r W c a n t  impact on ternatrial and aquatia 
ecoryatenu, including wetland#, which am 
unique to the rerource area. 

(7) The population demity, including 
weighted banelent population, projected a t  
the time of Lnltial operation of a nuclear 
power plant would not exceed WO p€iMOM 

quam mile averaged over any radial 
distance out to 30 milea &om the rite 
(cumulative population at a dirtance divided 
by the area at that dirtance), and the 
projected population dexuity over the lifetime 
of the,nuclear power plant would not exceed 
1,000 pemom per rquare mile ( hu l a r l y  
weighted and mearured).s 

(8) The dte b not in an a m  whem 
additional rafety considerations (geology: 

hydrology, meteorology: and 
~%%!%Utaty, and transportation 
fadt ier1 or environmental comideratlonr for 
one rite wmpared to other rearonable riter 
wHhin the &on of interert.would rerult in 
the reawnabTe kelihood of having to expend 
rubrtantial additional r u m  of money 
(cumulatlve expenditures in axcesr of about 
6% of total project capital corb) to make the 
project Ucanrable from a rafety rtandpoint or 
to mitigate unduly adverse environmental 
lmpacta. 
o (1) If a rite doer not meet one or more of 

the threrhold criteria provided in n a b . ,  the 
rite may be acceptable an a candidate if It 
can k rearonab1y rhown that further 
examination of &at particular type of water 
tource-and phyriographic unit would not 

likely identify a rite that would meet thon  
mme threshold criteria. 

(2) If an candidab dte doer not meet one 
or more olthe threattold criteria provided in 
VI.Pb. to ruch an extent that Isrim adveme 
environmental hpacta would rerult from itr 
ure, that rite rhould be rejected ar r 
candidate rite. 

3. If the approach of M1.a above b mlled 
upon, dempnstration mwt k made that the 
dte  selection proceu incorporated the 
followins criteria: 

'a. Theherall objectlver ofthe dtlng rtudy 
and all Initial comtralntr and limltationr 
(including the geolpaphlc area, 1.8, region of 
interert, which ir the rublect of the rtudy) 
hall  be explldtly rtated givlng the barb and 
rationale for rU choicer; 

b. The pmposed way8 of meetlng the rtated 
objectjver rhall be dercrlbed, including the 
general approach to the rite selection 

'??z stud ahall explidtly rtate factom 
[eg, aquatic 1: iology) under considemtion, 
perametem (eg ,  spawning ground8 and 
nwaery arear) by which them factom were 
mearured, and crlteria (e.g., no rl.gnlfic.ant 
Impact) that define levelr of achievement 

d The rite mlection rtudy rhall be 
hterdlrdpllnaxy and ahall include natural, 
rodel, and environmental eciencer. The 
ranne of the rerwmibilitier of the rtudv team 
rhan be clearlydefined ~d the m e t h a  
employed In m l v i n a  dL€femncer within the 
gmip Or of arrlvlng a i  the c o w n e w  ahall bs 
axplldtly rtated. 

e. The D m r  that led to the identification 
of candiciafe riter including all rpdciac 
methodologier rhall be explldtly rtated In 
detail. 

(1) Where preemptive rcreenlag b wed, an 
llmltlng or exclwionury criteria employed 
rhall be explldtly rtated, the brm for each 
criterion given, and the way8 la which they 
,are applled explained. 

(2) Whem comparative malyrir ir used all 
methodologier wed iqvolvlng Importace 
facton, preference functlom. utility 
functions, weigh- factora ranking ecaln, 
rcorlnn rchemea and mtlns ryrtema rhall k 
explicaly dercribed; the bGi8 for the 
relection of each methodology uivea and the 
way8 in which each b applld ixplained 

f. The rtudy rhall contain detalled 
demlption of admlnlrhatlve meam ured to 
rupport the dte  refection rtudy, including any 
quality arrwance program cornmenrwate 
with the objective8 of the rtudy and a data 
management ryrtem for handUng tecbnlcal 
filer. mapr, and other information. 

g. Deflnitionr of t e r n  uaetd in the rtudy 
rhall be included. 

4. Any intervening party and the NRC ,tat? 
may propore one or more additional riten for 
conrideration an candidate niter provided 
that the following condi t io~  are met: 

a. The additional rite, are pmpored for 
review wIthin 30 day8 after the f h t  rpedal 
preheartng conference (i.e, the conference 
held pumuant to f 27Sla of 10 CFR Part 2). 

b. The proporal con t ah  a maronable 
thowing that the additional niter are 
comparable to the appllcant'r alate of 
caodidete niter in their ability to meet the 
criteria rpecified in VL2.b. and VL2.c. and 
would add ta the divemity which ir exhibited 
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APPENDIX L 

ALTERNATIVE SITES 

INTRODUCTION 

This appendix compares the proposed CRBRP site with seven candidate a1 ternative 
sites in the context of the Commission's proposed rule on alternative sites 
(see Appendix K and Section 9.2.4 of this document). Four of the alternative 
sites are control led by the Tennessee Valley Authority (TVA) and are within its 
power service area: Hartsville, Murphy Hill, Phipps Bend, and Yellow Creek 
(see Figure A9.1). The other three are under the jurisdiction of the Depart- 
ment of Energy (DOE) and are located elsewhere in the country: Hanford (WA), 
Idaho National Engineering Laboratory (INEL)(ID), and Savannah River (SC). 

A brief description of each site is given, followed by a discussion of the 
following specific parameters: geology and seismology, hydrology (including 
water use), water qua1 i ty , meteor01 ogy , aquatic ecology, terrestri a1 ecology 
(including land use), socioeconomics, population density, and nearby industrial, 
military, and transportation facilities. In the context of this analysis, the 
parameters considered include the following factors or characteristics: 

Geology and Sei smol ogy--topography , surf icial and bedrock geology , 
regional geology and seismicity. 

Hydrology--water availability, flood potential, floodplain encroachment, 
distance to nearest downstream offsite water user that could be affected 
by release from the plant, potential water use within 50 miles downstream, 
river flow available for di 1 ution, and groundwater transport. 

The threshold criteria used to evaluate water availability is that the 
body of water on which the site is located have a once-in-20 year, 30-day 
low flow rate which is 20 times or more than the evaporative water loss 
caused by the plant. Because of its small size, the water loss of the 
CRBRP is small compared to most commercial nuclear plants. The consump- 
tive water use by the plant is about 8 cfs, so the threshold flow rate for 
the alternative sites is about 160 cfs. Most rivers in the Tennessee 
Valley would have an adequate water supply because of the extensive 
regulation provided by dams. Low flow statistics at most of these sites 
would not be meaningful because of the present regulation of the rivers. 
Minimum flow levels could probably be maintained at all sites by agreement 
on operating policy at upstream dams. 

The potential for flooding at a site would dictate additional expenses to 
floodproof safety-related buildings. The plant buildings, or flood 
protection such as dikes or fill, might encroach on the 100-year flood- 
pl ai n, vi 01 ati ng the intent of Executive Order 11988, "Floodplain 
Management. " 



The d is tance  t o  t h e  nearest  water user ,  p o t e n t i a l  water use, and r i v e r  
f l o w  r a t e  avai  1  ab le  f o r  d i  1  u t i o n  a re  t he  parameters which would bear o n  
t h e  environmental acceptabi  1  i t y  o f  e f  f 1  uents normal ly  o r  acc iden ta l  l y  
re leased from t h e  p l a n t ,  a l though normal re leases can gene ra l l y  be reduced 
t o  very  low l e v e l s .  

A f a c t o r  R, which i s  used by t he  s t a f f  t o  roughly  cha rac te r i ze  t he  poten- 
t i a l  f o r  normal o r  acc iden ta l  waterborne rad ionuc l i de  exposure (e -g . ,  
d r i n k i n g  water,  f i s h  i nges t i on ,  sho re l i ne  use, and swimming), was c a l -  
cu la ted  by d i v i d i n g  t h e  popu la t i on  ad jacent  t o  the  r e c e i v i n g  waters i n  t h e  
downstream d i r e c t i o n  w i t h i n  50 r a d i a l  m i l e s  o f  t he  s i t e  by t h e  average 
annual r i v e r  f l o w  r a t e  passing t he  s i t e .  Only reconnaisance-level  da ta  
were used t o  determine t h i s  r a t i o .  Th is  f a c t o r  i s  t oo  s i m p l i s t i c  t o  
account f o r  t he  many va r i ab les  t h a t  must be f ac to red  i n t o  a  dose assess- 
ment such as d i l u t i o n  a long  the  r i v e r ,  l o c a t i o n s  and numbers o f  d r i n k i n g  
water  users,  and f i s h i n g  and r e c r e a t i o n a l  uses; n e i t h e r  does the  f a c t o r  R 
account f o r  t he  f r a c t i o n  o f  t h e  po tab le  water supp l ied  from we1 1s. The 
f a c t o r  R must, t he re fo re ,  be used w i t h  c a u t i o n  and i n t e r p r e t e d  as a  gross 
measurement o f  aquat ic  exposure f o r  s i t e  comparisons. The s t a f f  cons iders 
t h i s  f a c t o r  t o  be adequate, however, f o r  t h e  purpose o f  reasonably 
d e s c r i b i n g  t he  1  i k e l  i hood o f  such exposures. 

The (1970) popu la t i on  adjacent  t o  t he  C l i n c h  and Tennessee Rivers and 
downstream (on ly )  w i t h i n  50 m i l es  o f  t h e  s i t e  can be i n t e r p r e t e d  t o  be 
roughly .41,000 people. The average annual d ischarge pas t  t h e  s i t e  i s  
est imated t o  be 5380 c f s .  Therefore t h e  f a c t o r  R f o r  t h e  C l i nch  R iver  
s i t e  i s  est imated t o  be about 7 .7  people/cfs.  

Aquat ic  Ecology and Water Qua l i t y - - sho r t - t e rm  o r  cons t ruc t i on  phase 
impacts, i n c l u d i n g  those t o  any Federal l y  recognized threatened o r  endan- 
gered species t h a t  m igh t  be present  i n  t h e  area, as a  r e s u l t  o f  s i t e  
p repara t ion ,  s i t e  r u n o f f ,  erosion, and i n r i v e r  cons t ruc t i on  a c t i v i t i e s  
associated w i t h  t h e  in take ,  discharge, barge-unloading f a c i l i t y ,  and o t h e r  
dredging and f i l l i n g ;  and long-term o r  ope ra t i ona l  phase impacts, i n c l u d i n g  
those t o  threatened and endangered species, as a  r e s u l t  o f  impingement, 
entrainment,  and thermal and o the r  water qua1 i t y  e f f e c t s  on t h e  r e c e i v i n g  
water. Fu r the r  cons ide ra t i on  was g iven  t o  whether t h e  discharge of 
e f f l u e n t s  would r e q u i r e  abnormal m i t i g a t i v e  c o n t r o l s  t o  comply w i t h  s t a t e  
and Federal  r egu la t i ons ,  o r  would otherwise adversely  a f f e c t  t h e  e f f o r t s  
o f  s t a t e  and Federal agencies t o  implement water q u a l i t y  ob jec t i ves .  

Meteoro logy- -d i f fus ion  cond i t i ons  (wind speed and d i r e c t i o n ,  atmospheric 
s t a b i l i t y )  and extreme storm cond i t i ons  (tornadoes). 

T e r r e s t r i a l  Ecology and Land Use--ef fects  on f l o r a  and vegeta t ion ,  fauna, 
and e x i s t i n g  and proposed uses o f  t h e  land. These i nc lude  poss ib le  
th rea tened a,nd endangered species on t he  s i t e  and areas speci f i c a l  ly 
designated f o r  environmental  o r  r e c r e a t i o n a l  uses. Transmission 1  i nes  t o  
t h e  s i t e s  were no t  reviewed i n  d e t a i l  because none o f  them i s  l i k e l y  t o  
have s i g n i f i c a n t l y  l e s s  environmental impact than a t  t he  C l i nch  R iver  
s i t e .  As i n d i c a t e d  i n  FES Sect ion 3.8, about 0.5 m i l e  o f  new r i g h t  of  way 
would be c l ea red  on s i t e  and 2.7 m i l e s  o f  e x i s t i n g  r i g h t  o f  way would be 
widened t o  accommodate t h e  two 161-kV t ransmiss ion  l i n e s  t h a t  would 



connect t h e  CRBRP t o  t h e  TVA g r i d ;  t h i s  would a f f e c t  t h e  b i o t a  on about 
58 acres o f  land.  

Socioeconomics--displacement o r  d i s r u p t i o n  o f  o n s i t e  a r cheo log i ca l ,  
h i s t o r i c ,  scenic ,  r e c r e a t i o n a l ,  and c u l t u r a l  resources;  displacement o f  
r e s i d e n t i a l  and economic a c t i v i t i e s ;  a n t i c i p a t e d  p o i n t s  o f  v e h i c u l a r  
congest ion caused by c o n s t r u c t i o n  worker o r  t r u c k  t r a f f i c  t o  and f rom the  
s i t e ;  v i s u a l  i n t r u s i o n  o f  s t a t i o n  s t r u c t u r e s  i n  o f f s i t e  areas; and s i z e  
and a v a i l a b i l i t y  o f  t h e  l a b o r  pool .  Cons t ruc t ion  l a b o r  i n  s u f f i c i e n t  
q u a n t i t y  and w i t h i n  commuting d is tance  has i m p l i c a t i o n s  f o r  l a b o r  m i g r a t i o n  
and consequent demands on community i n f r a s t r u c t u r e  ( t h a t  i s ,  l a b o r  inmove- 
ment, as d i s t i n g u i s h e d  from commutation, i s  d i r e c t l y  r e l a t e d  t o  pressures 
on community f a c i l i t i e s  and serv ices )  and i m p l i c a t i o n s  f o r  r e g i o n a l  l a b o r  
.shortages. For  t h e  a l t e r n a t i v e  s i t e  ana l ys i s ,  t h e  s t a f f  uses r e g i o n a l  
a v a i l a b i l i t y  o f  l a b o r  as a  gross i n d i c a t o r  o f  t h e  p o t e n t i a l  f o r  community- 
l e v e l  impacts. To es t ima te  t h e  p o t e n t i a l  l a b o r  pool  f o r  each s i t e ,  1970 
census da ta  were used t o  determine t h e  percentage o f  c o n s t r u c t i o n  workers 
i n  t h e  coun t ies  w i t h i n  50 m i l e s  o f  each s i t e .  Th i s  f i g u r e  was then  
a p p l i e d  t o  1985 p o p u l a t i o n  p r o j e c t i o n s  (der i ved  us i ng  1980 and 1990 
p r o j e c t i o n s  and compound growth r a t e s )  t o  a r r i v e  a t  a  l a b o r  poo l  es t imate.  

Popu la t i on  Dens i t y - - the  t o t a l  popu la t ions  and popu la t i on  d e n s i t i e s  w i t h i n  
severa l  r a d i a l  d i s tances  o u t  t o  30 m i l e s  f rom each s i t e  as determined from 
1980 census data;  p r o j e c t i o n s  o f  s i m i l a r  i n f o r m a t i o n  f o r  t h e  years  1990 
(planned yea r  o f  p l a n t  s t a r t u p )  and 2030 (es t imated  end o f  p l a n t  l i f e ) .  

The s t a f f  recognizes t h a t ,  on occasion, popu la t i on  and p o p u l a t i o n  d e n s i t y  
have been used as r e l a t i v e l y  crude surrogates o f  t h e  r e s i d u a l  r i s k  asso- 
c i a t e d  w i t h  acc i den ta l  re leases  o f  r a d i o a c t i v i t y .  However, i t  i s  c l e a r  
t h a t  t h e  r e s i d u a l  r i s k  assoc ia ted  w i t h  any acc i den ta l  re leases  would 
depend n o t  o n l y  upon t h e  p o p u l a t i o n  dens i t y  o f  t h e  s i t e ,  b u t  a l s o  upon 
many o the r  f a c t o r s  t h a t  would e n t e r  i n t o  t h e  de te rmina t ion  o f  t h e  a c t u a l  
consequences o f  an acc iden t .  An assessment has been made o f  t h e  r e s i d u a l  
r i s k s  o f  severe acc iden ts  a t  t h e  C l i n c h  R i ve r  s i t e  (Appendix J) and t h e  
s t a f f  has concluded t h a t  these r i s k s  a re  ve ry  low. 

Regula tory  Guide 4.7 (Rev is ion  1, November 1975), "General S i t e  Sui t a b i  1  i t y  
C r i t e r i a  f o r  Nuc lear  Power S ta t i ons , "  p rov ides  guidance on c o n s i d e r a t i o n  
o f  p o p u l a t i o n  i n  a l t e r n a t i v e  s i t e s .  It s ta tes :  "areas o f  low p o p u l a t i o n  
d e n s i t y  a r e  p r e f e r r e d  ...I1 f o r  nuc lear  power p l a n t  s i t e s  and con t inues  t h a t  
i f  t h e  p o p u l a t i o n  d e n s i t y  exceeds 500 persons/mi2 averaged over  any r a d i a l  
d i s t ance  o u t  t o  30 m i l e s  a t  p l a n t  s t a r t u p ,  o r  1000 person/mi2 a t  end o f  
p l a n t  l i f e ,  t hen  spec ia l  a t t e n t i o n  should  be g iven  t o  a l t e r n a t i v e  s i t e s  
w i t h  lower  p o p u l a t i o n  d e n s i t i e s .  C r i t e r i o n  VI.2.b(7) o f  t h e  proposed r u l e  
on a l t e r n a t i v e  s i t e s  (Appendix K) s t a t e s  t h e  same numerical  va lues.  The 
s t a f f ,  t h e r e f o r e ,  has used p o p u l a t i o n  d e n s i t y  as a  t h r e s h o l d  f a c t o r  and 
judges t h a t  s i t e s  which do n o t  exceed t h e  above t r i p  l e v e l s  a r e  i n  areas 
o f  low p o p u l a t i o n  d e n s i t y ,  have very  low r e s i d u a l  r i s k ,  and a re  t o  be 
p re fe r red .  

Nearby I n d u s t r i a l ,  T ranspo r t a t i on ,  and M i l i t a r y  F a c i l i t i e s - - l a r g e  i n d u s t r i a l  
a c t i v i t i e s  r e p r e s e n t i  nq f i x e d  sources o f  exp los i ve  o r  t o x i c  m a t e r i a l s ;  
t r a n s p o r t a t i o n  r ou tes  i n  t h e  v i c i n i t y  such as r a i  1  roads, highways, and 
waterways which may c a r r y  exp los i ve  o r  t o x i c  shipments; a i r p o r t s  w i t h i n  
5  m i l e s  and a i r l i n e  rou tes ;  and m i l i t a r y  i n s t a l l a t i o n s  and a c t i v i t i e s .  



R e l a t i v e  Cost To Make the  P r o j e c t  L icensable 

Whi le i n fo rma t i on  i s  presented here on geology. and seismology, meteorology, 
hydrology (water a v a i l a b i l i t y  and f l o o d i n g  p o t e n t i a l ) ,  and nearby indus- 
t r i a l ,  m i l i t a r y  and t r a n s p o r t a t i o n  f a c i l i t i e s  and a c t i v i t i e s  which migh t  
a f f e c t  a  nuc lear  p l a n t ,  these a r e  mat te rs  considered elsewhere as s i t e  
s u i t a b i l i t y  aspects o f  sa fe ty .  A l l  o f  these candidate s i t e s  have been 
judged (Sec t ion  9.2.4.1) t o  meet c r i t e r i o n  (8) i n  Sec t ion  VI.2.b.  o f  t h e  
Commission's Proposed Rule on A l t e r n a t i v e  S i t e s  (Appendix K). That 
c r i t e r i o n  i nd i ca tes  t h a t  t h e  s i t e  should n o t  be i n  an area where a d d i t i o n a l  
sa fe t y  cons idera t ions  o r  environmental cons idera t ions  f o r  one s i t e  compared 
t o  o the r  reasonable s i t e s  would r e q u i r e  t he  expendi ture o f  subs tan t i a l  
a d d i t i o n a l  sums o f  money (cumulat ive expendi tures i n  excess o f  about 5% o f  
t o t a l  p r o j e c t  c a p i t a l  cos t s  t o  make a p r o j e c t  l i c e n s a b l e  from a s a f e t y  
s tandpo in t  o r  t o  m i t i g a t e  unduly adverse environmental  impacts). However, 
f o r  t h i s  environmental comparison o f  a1 t e r n a t i v e  candidate s i t e s  t o  t h e  
proposed s i t e ,  t h e  s t a f f  a l s o  makes a q u a l i t a t i v e  comparison t o  determine 
whether these cons idera t ions  a re  l i k e l y  t o  r e q u i r e  t h e  expendi ture o f  
s i g n i f i c a n t l y  d i f f e r e n t  sums o f  money t o  make t h e  p r o j e c t  l i c e n s a b l e  a t  
those s i t e s .  

A f t e r  t h e  D r a f t  Supplement was issued i n  J u l y  1982, TVA has cance l led  two o f  
t h e  f o u r  nuc lear  u n i t s  be ing  cons t ruc ted  a t  t h e  H a r t s v i l l e  s i t e  and bo th  u n i t s  
be ing  cons t ruc ted  a t  Phipps Bend. That a c t i o n  has been recognized by appro- 
p r i a t e  mod i f i ca t i ons  i n  t he  f o l l o w i n g  assessments. However, because TVA has 
"deferred"  f u r t h e r  c o n s t r u c t i o n  o f  two nuc lear  u n i t s  t h a t  were being b u i l t  a t  
H a r t s v i l l e  and two u n i t s  a t  Yel low Creek, t he  s t a f f  assumed f o r  t h e  purpose o f  
t h i s  rev iew t h a t  those u n i t s  may someday be completed. 'The CRBRP cou ld  n o t  be 
p laced on t h e  foundat ions a l ready  i n  p lace  because o f  s u b s t a n t i a l  d i f f e rences  
i n  design. The s t a f f  has t h e r e f o r e  assumed t h a t  t h e  CRBRP cou ld  be cons t ruc ted  
on a p r e v i o u s l y  undis turbed p o r t i o n  o f  each o f  those TVA s i t e s ,  except Murphy 
H i l l .  That i s  probably  n o t  p o s s i b l e  a t  Murphy H i l l  because a proposed syn fue l  
p l a n t  would occupy most o f  t h e  s i t e .  Therefore Murphy H i l l  i s  considered a 
sur roga te  f o r  s i t e s  i n  t h a t  general  area. 

The eva lua t ions  i n  t h i s  ana l ys i s  are based on a combinat ion o f  l i t e r a t u r e  
review, s i t e  v i s i t s ,  and map ana lys is .  Table L . l  a t  t h e  end o f  t h i s  appendix 
presents a summary o f  t h e  s t a f f ' s  conclusions. 

The TVA s i t e s  a re  discussed f i r s t ,  then t h e  DOE s i t e s .  W i t h i n  each grouping, 
s i t e s  a r e  discused i n  a lphabe t i ca l  order.  The s t a f f ' s  conclus ions a re  p rov ided  
a t  t h e  end o f  t h i s  appendix. 

1 1 TVA SITES 

The H a r t s v i l l e  s i t e  i s  on t he  n o r t h  shore o f  t he  Old H ickory  Reservoi r ,  a t  
Cumberland R i ve r  M i l e  285, i n  Smith and Trousdale Counties i n  no r th - cen t ra l  
Tennessee. I t  i s  about 5  mi les  southeast o f  H a r t s v i l l e  and 40 m i l es  nor theas t  

I o f  Nashv i l l e .  The s i t e  cons i s t s  o f  1400 acres o f  r o l l i n g  t e r r a i n ,  w i t h  sur face  
e leva t i ons  rang ing  from 460 t o  560 f t  msl. The surrounding land  i s  used 
predominant ly  f o r  a g r i c u l t u r e  and f o r e s t  development. Four 1205 MWe nuc lear  
genera t ing  u n i t s  a re  p a r t i a l l y  cons t ruc ted  a t  t h i s  s i t e .  The coord inates a r e  
36'21' 15'' 1  a t i  tude, 86O05' 10" longi tude.  

L-4 



1.1.1 Geology and Seismology 

The H a r t s v i l l e  s i t e  i s  i n  t h e  Cent ra l  S tab le  Region Tecton ic  Province, which i s  
a r eg ion  i n  which a veneer of  Paleozoic  sedimentary rocks o v e r l i e  c r y s t a l l i n e  

t h a t  have been deformed i n t o  arches, domes, and bas ins by Paleozoic  
t e c t o n i c  a c t i v i t y .  The c o n t r o l l i n g  earthquakes f o r  t h e  s i t e  a re  based on t h e  
pos tu la ted  occurrence of an M M I  V I I - V I I I  earthquake near t h e  s i t e  and an MMI  X I  
earthq.uake 110 m i l es  from t h e  s i t e .  The proposed sa fe  shutdown earthquake (SSE) 
f o r  t he  LMFBR demonstrat ion p l a n t  (0.25 g anchoring t h e  Regulatory  Guide 1.60 

i s  adequate f o r  v i b r a t o r y  ground mot ion expected f o r  these events. 

The s i t e  i s  on r o l l i n g  topography a t  e l e v a t i o n  545 f t  msl. From 10 t o  20 ft o f  
r es i dua l  s i l t s  and c l a y s  o v e r l i e  bedrock. Rock a t  t he  s i t e  cons i s t s  of t h i n  
bedded o r  a r g i l l a c e o u s  l imestone and t h i c k  bedded l imestone o f  t he  Hermitage 
and Car te rs  format ions,  r espec t i ve l y .  Numerous k a r s t  f ea tu res  n o t  i d e n t i f i e d  
dur ing  e a r l i e r  i n v e s t i g a t i o n s  were encountered du r i ng  excava t ion  f o r  H a r t s v i l l e  
Un i t s  1 and 2. 

Because 0.f t h e  presence o f  k a r s t  f ea tu res ,  t h e  u n p r e d i c t a b i l i t y  o f  t h e i r  
occurrence, and t h e  i n a b i l i t y  t o  l o c a t e  them w i t h  standard exp lo ra to r y  tech-  
niques, t h i s  s i t e  i s  considered s l i g h t l y  l e s s  f avo rab le  than  t he  C l i n c h  R iver  
s i t e  w i t h  respec t  t o  geo log i ca l  cons ide ra t i ons  and cos ts  assoc ia ted  w i t h  
l i c e n s a b i l i t y .  Seismology-re la ted cos t s  would be comparable t o  those a t  t h e  
C l i nch  R i ve r  s i t e .  

1.1.2 Hydro1 ogy 

The H a r t s v i l l e  s i t e  has an ample water  supply  from t h e  Cumberland R iver ;  t h e  
average summer f l o w  i s  about 9300 c f s .  Whi le  t h i s  i s  somewhat more f avo rab le  
than t h e  CRBRP s i t e ,  because o f  t h e  smal l  amount o f  water r equ i red  f o r  t he  
demonstrat ion p l a n t  ( 8  c f s ) ,  water  ava i  l a b i  1  i ty  i s  a  r e l a t i v e l y  i n s i g n i f i c a n t  
issue. 

P lan t  grade i s  we1 1 above (28 ft), the. probable maximum f l o o d  (PMF) l e v e l  o f  
the  r i v e r  and assoc ia ted  wind wave runup, and encroachment o f  p l a n t  fea tu res  
onto t h e  100-year f l o o d  p l a i n  would be minimal.  These parameters f o r  H a r t s v i l l e  
a re  approx imate ly  equal t o  those f o r  t h e  CRBRP s i t e .  

The s i t e  i s  on f r a c t u r e d  and s o l u t i o n e d  l imestone. A conserva t i ve  es t imate  o f  
groundwater t r a v e l  t ime  t o  t h e  r i v e r  i s  3  years.  There a r e  no p u b l i c  users o f  
groundwater who cou ld  be a f f e c t e d ,  b u t  contaminated groundwater cou ld  mig ra te  
t o  the  r i v e r .  

W i th i n  50 m i l e s  o f  t h e  s i t e ,  t h e r e  i s  a  s i zeab le  popu la t ion ,  some o f  which uses 
the  Cumberland R i ve r  f o r  i t s  water  supply .  The nearest  su r face  water  user i s  
6.5 m i  1  es downstream. 

The f a c t o r  R, which i s  t he  r a t i o  o f  t h e  popu la t i on  ad jacen t  t o  and downstream 
from t h e  s i t e  w i t h i n  50 m i l es ,  t o  t h e  annual average r i v e r  f l o w  r a t e  was 
ca l cu la ted  f o r  t h e  H a r t s v i  11 e s i t e .  The (1970) popu la t i on  downstream from t h e  
s i t e  and ad jacen t  t o  t h e  Cumberland R i ve r  i s  est imated t o  be 514,000. The 
annual average r i v e r  f l o w  a t  t h e  s i t e  i s  about 17,000 c f s .  Therefore,  t he  
r a t i o  R i s  about 30 people/c fs ,  which i s  h i ghe r  than t h e  est imated 7.7 



people/cfs a t  the  CRBRP s i t e .  The H a r t s v i l l e  s i t e  i s ,  there fore ,  l ess  des i r -  
ab le  on the  bas is  o f  l i q u i d  e f f l u e n t  d i l u t i o n  and popu la t ion  served. 

Overa l l ,  t he  hydro log ic  aspects o f  t h i s  s i t e  a re  approximately equal t o  those 
o f  the  CRBRP s i t e ,  i n c l u d i n g  t h e  l i c e n s i n g  costs t o  ensure adequate water 
supply and f l o o d  p r o t e c t i o n  f o r  the  p lan t .  

1.1.2.1 Water Qua1 i t y  

The Cumberland R iver  a t  t he  H a r t s v i l l e  s i t e  i s  lower i n  concent ra t ion  of 
d isso lved s o l i d s  than i s  t he  C l i nch  River.  The Cumberland receives o n l y  minor 
a d d i t i o n s  o f  munic ipal  and i n d u s t r i a l  wastes upstream, and analyses show i t  t o  
be o f  h igh  q u a l i t y .  Although the  Cumberland i s  r e l a t i v e l y  f r e e  of t he  s t ress  
o f  p o l l u t i o n ,  the  r i v e r  i s  h i g h l y  regu la ted  both  upstream and downstream by 
h y d r o e l e c t r i c  p r o j e c t s ;  consequently per iods of zero f l o w  o r  even upstream f l o w  
occur. 

Because o f  t he  no- f low per iods,  the  f o u r  nuclear  u n i t s  a t  t he  H a r t s v i l l e  s i t e  
were designed t o  use a  m u l t i p o r t  d i f f u s e r  t o  p rov ide  r a p i d  d i l u t i o n  of s t a t i o n  
discharges. The water depth a t  the  s i t e  i s  about 30 ft, p rov id ing  a  l a r g e  pool 
f o r  d i l u t i o n  o f  t he  s t a t i o n  discharge du r ing  the  shor t -dura t ion  low-f low 
periods. Design o f  t he  discharge system t o  accommodate f l o w  from f o u r  u n i t s  
would r e s u l t  i n  poorer  mix ing when a l esse r  number o f  u n i t s  a re  operat ing. 
Therefore, an i n t e r m i t t e n t  discharge a t  t he  f u l l  f o u r - u n i t  f l ow  r a t e  was pro-  
posed du r ing  u n i t  outages t o  ensure t h a t  the  d , i f f use r  meets design ob jec t i ves  
w i t h  l ess  than f o u r  u n i t s  operat ing.  To meet water q u a l i t y  standards du r ing  
per iods  o f  zero f l o w  i n  the  r i v e r ,  s t a t i o n  discharge would be he ld  i n  a  ho ld ing  
pond. 

The Sta te  o f  Tennessee developed e f f l u e n t  c r i t e r i a  s p e c i f i c a l l y  f o r  t he  nuclear  
u n i t s  a t  t h e  H a r t s v i l l e  s i t e .  I n  t he  H a r t s v i l l e  FES the  s t a f f  conjectured t h a t  
t he  s t a t e  c r i t e r i o n  f o r  suspended s o l i d s  would be v i o l a t e d  r e g u l a r l y  and t h a t  
l i m i t s  f o r  concentrat ions o f  metals cou ld  be v i o l a t e d  when the  evaporat ive 
c o o l i n g  system was opera t ing  a t  h igh  cyc les  o f  concentrat ion.  The source o f  
t h e  metals i s  n o t  the  p l a n t  b u t  the  r i v e r  i t s e l f .  The assessment o f  i r r~pact  
concluded t h a t  cons t ruc t i on  and opera t ion  o f  the f o u r  1205 MWe u n i t s  a t  Harts- 
v i l l e  would r e s u l t  i n  some small ,  r e v e r s i b l e  l o c a l i z e d  damage t o  b io ta .  Water 
q u a l i t y  impacts a t t r i b u t a b l e  t o  the  350 MWe breeder p l a n t  would be small 
compared t o  those o f  t h e  H a r t s v i l l e  u n i t s  and would no t  appreciably  a f f e c t  t h e  
f i n d i n g s  o f  t h e  H a r t s v i l l e  FES. 

Because bo th  the  C l i nch  and Cumberland Rivers are  charac ter ized by occasional 
per iods  o f  zero f l o w  and might requ i re  specia l  m i t i g a t i v e  features t o  p r o t e c t  
water q u a l i t y  dur ing  such periods, the C l inch  R iver  and H a r t s v i l l e  s i t e s  a re  
considered comparable. Both s i t e s  are on r i v e r s  o f  good q u a l i t y  where, du r ing  
normal r i v e r  f low,  no water q u a l i t y  impacts would be expected. 

1.1.3 Meteorology 

Although d i f f u s i o n  cond i t i ons  a t  the  H a r t s v i l l e  and Yel low Creek s i t e s  are 
s l i g h t l y  b e t t e r  than a t  t he  C l inch  River  s i t e ,  the  s t a f f  f i n d s  them c lose 
enough t o  be regarded as comparable. Because the meteorological f a c t o r s  f o r  
t he  four  TVA candidate s i t e s  considered i n  t h i s  appendix a re  s i m i l a r ,  t h i s  
assessment app l i es  t o  a l l  f o u r  s i t es .  It app l ies  a lso  t o  the proposed CRBRP 
s i t e .  



Di f f us i on  c o n d i t i o n s  are g e n e r a l l y  less  favorable i n  t h e  TVA power s e r v i c e  area 
because of t he  r e l a t i v e l y  h i ghe r  frequency o f  s t ab le ,  low-wind-speed cond i t i ons  
than i n  o the r  areas of t he  coun t ry ,  based on o n s i t e  o r  nearby o f f s i t e  meteoro- 
l o g i c a l  data.  Th is  combinat ion of  cond i t i ons  would r e s u l t  i n  more conserva t i ve  
r e l a t i v e  d i l u t i o n  (x/Q) va lues be ing  u t i l i z e d  i n  t he  e v a l u a t i o n  o f  consequences 
of  r o u t i n e  and acc iden ta l  re leases  from nuc lear  p l a n t s  a t  these s i t e s .  L i g h t  
water r e a c t o r s  have been found t o  be l i c e n s a b l e  a t  these s i t e s  and a t  s i t e s  i n  
o the r  p a r t s  o f  t h e  coun t ry  w i t h  comparable x/Q values. 

The most impor tan t  and severe meteoro log ica l  phenomenon which impacts p l a n t  
design i s  t h e  tornado. Based on t h e  guidance i n  Regulatory  Guide 1.76, a l l  o f  
t he  TVA s i t e s  a re  i n  Tornado Region I. Locat ing  a  nuc lea r  power p l a n t  i n  t h i s  
r eg ion  r e q u i r e s  a  tornado des ign t o  w i ths tand  t h e  e f f e c t s  o f  a  maximum wind o f  
360 mph, i n c l u d i n g  impact loading,  pressure drop, and m i s s i l e s .  

The s t a f f  concluded t h a t  l i c e n s i n g  cos ts  w i t h  respec t  t o  meteorology considera- 
t i o n s  a t  a l l  o f  t h e  TVA s i t e s  would be comparable t o  those a t  t he  C l i n c h  R i ve r  
s i t e .  

1 .1 .4  Ecology 

1 .1 .4 .1  Aquat ic  Ecology 

An LMFBR demonstrat ion p l a n t  a t  t he  H a r t s v i l l e  s i t e  would withdraw water  f rom 
the  Old H i cko ry  Reservo i r  o f  t he  Curr~berland R iver  f o r  t h e  c losed-cyc le  c o o l i n g  
system. I n  suppor t  o f  i t s  a p p l i c a t i o n  f o r  t he  H a r t s v i l l e  Nuclear P lan t s  
c o n s t r u c t i o n  permi t ,  TVA s tud ied  f i s h e s  near t h e  s i t e  d u r i n g  1972-1974. The 
most abundant species were g i zza rd  shad, carp, and b l u e g i l l .  Sunf ish,  b l a c k  
and w h i t e  c rapp ie ,  sauger, b u f f a l o ,  and f reshwater  drum were a l so  common (NRC, 
1975). Based on t h e  d e n s i t y  o f  l a r v a l  f i s h  i n  t he  Cumberland R iver  ad jacen t  t o  
t h e  s i t e ,  t h e  major  f i s h  spawning a c t i v i t y  d u r i n g  1974 extended from l a t e  A p r i l  
t o  mid-August. The most abundant l a r v a l  taxa  taken were c lupe ids ,  b u f f a l o  
( I c t i o b u s  sp. ) and sunf ishes (TVA, 1974). Old H ickory  Reservo i r  i s  considered 
t o  be a  major warm-water s p o r t  f i s h e r y  i n  Tennessee, w i t h  t he  impor tan t  game 
species be ing  c rapp ie ,  large-mouth bass, b l u e g i l l ,  c a t f i s h ,  wh i t e  bass, r o c k  
f i s h ,  wal leye,  and sauger. A  commercial f i s h e r y  e x i s t s  on t he  r e s e r v o i r  f o r  
b u f f a l o ,  c a t f i s h ,  and padd le f i sh .  Some mussel ha rves t i ng  a l s o  occurs p e r i o d i -  
c a l l y  i n  t h e  v i c i n i t y  o f  t h e  s i t e .  

Dur ing  t h e  f a l l  o f  1976, a  r i v e r  bed survey was conducted t o  determine t h e  p re -  
sence o f  Fede ra l l y  p ro tec ted  and threatened o r  endangered species o f  f reshwater  
mussels i n  t h e  v i c i n i t y  o f  t h e  H a r t s v i l l e  s i t e .  The survey found Lamps i l i s  
o r b i c u l a t a ,  an endangered species,  i n  a  bed ad jacent  t o  t h e  s i t e  (Isom). The 
proposed d ischarge d i f f u s e r  f o r  t h e  H a r t s v i l l e  u n i t s  was re l oca ted  so i t  would 
n o t  s i g n i f i c a n t l y  impact t h e  mussels i n  t h e  bed. No o t h e r  Fede ra l l y  p ro tec ted  
threatened o r  endangered aquat i c  species i s  known from t h e  s i t e  o r  v i c i n i t y .  

Several species o f  f reshwater  f i s h  t h a t  a re  c.onsidered by t he  S ta te  o f  Tennessee 
as endangered o r  threatened have been taken from the  Cumberland R iver  below t h e  
f a1  1s (TWRC, 1975). However, none have been repo r ted  from t h e  s i t e .  

The H a r t s v i l l e  s i t e  was evaluated f o r  aqua t i c  impacts f rom two p o t e n t i a l  s i t i n g  
s i t u a t i o n s :  (1) an LMFBR u n i t  on an unc leared p o r t i o n  o f  t he  s i t e  of t he  



e x i s t i n g  deferred u n i t s  and (2) an LMFBR as the  on ly  u n i t  operat ing on the  
s i t e .  

I f  a l l  f ou r  o f  t he  H a r t s v i l l e  u n i t s  were completed, an add i t i ona l  i n take  would 
have t o  be b u i l t  and the  r e s u l t i n g  impacts o f  cons t ruc t i on  would be comparable 
t o  those a t  the C l inch River  s i t e .  Because two o f  the  H a r t s v i l l e  u n i t s  have 
been cancel led, the  LMFBR could probably u t i l i z e  the  r e s u l t i n g  excess in take  
capaci ty .  This would cause l i t t l e  o r  no impact t o  aquat ic  b i o t a  as a  r e s u l t  o f  
i n t a k e  const ruc t ion  because l i t t l e  i n r i v e r  const ruc t ion  r e l a t i v e  t o  t h a t  
requ i red  a t  the  C l inch River  s i t e  would be necessary. The H a r t s v i l l e  s i t e  
the re fo re  would be environmental ly p re ferab le  r e l a t i v e  t o  i n take  considerat ions.  

The discharge d i f f u s e r  has no t  been constructed f o r  the H a r t s v i l l e  u n i t s  and 
presumably i t  could be s ized s l i g h t l y  l a r g e r  t o  accommodate the  add i t i ona l  
LMFBR blowdown f low wi thout  s i g n i f i c a n t  incremental impact. With respect  t o  
the  impact o f  const ruc t ion  o f  t he  discharge d i f f u s e r  on aquat ic  organisms, the  
two s i t e s  are comparable. The p o t e n t i a l  ex i s t s  f o r  adversely impact ing the  
freshwater mussel beds a t  the H a r t s v i l l e  s i t e  dur ing  const ruc t ion  o f  the 
d i f f u s e r .  

The H a r t s v i l l e  s i t e  a l ready has a  barge-unloading f a c i l i t y ,  s i t e  prepara t ion  
has been completed f o r  the l icensed u n i t s ,  and s i t e  runof f -hold ing f a c i l i t i e s  
are func t i ona l .  Add i t iona l  impacts associated w i t h  const ruc t ion  o f  t h e  barge- 
unloading f a c i l i t y  and s i t e  prepara t ion  would be minimal. Therefore, w i t h  
respect t o  impacts on aquat ic  ecology from these cons t ruc t i on  a c t i v i t i e s ,  the  
H a r t s v i l l e  s i t e  i s  environmental ly preferable.  

I n  summary, t he  H a r t s v i l l e  s i t e  would be environmental ly p re fe rab le  w i t h  regard 
t o  const ruc t ion  impacts from the  breeder p l a n t  on the  aquat ic  ecology s ince 
on ly  two o f  t he  f o u r  H a r t s v i l l e  u n i t s  w i l l  be completed; they would be compara- 
b l e  t o  those a t  t h e  C l inch River  s i t e  i f  a l l  four  H a r t s v i l l e  u n i t s  were 
completed. I f  no H a r t s v i l l e  u n i t s  were completed, the  proposed s i t e  would be 
environmental ly p re fe rab le  t o  Har tsv i  1  l e  w i t h  regard t o  cons t ruc t i on  impacts. * 
However, const ruc t ion- re la ted impacts are temporary, l a r g e l y  mi t igab le ,  and can 
be scheduled so , tha t  e f f e c t s  can be even f u r t h e r  minimized. The app l icants  
would be required t o  implement an approved erosion-contro l  p lan  p r i o r  t o  con- 
s t r u c t i o n .  Although p r e f e r a b i l i t y  o f  one s i t e  over another can be es tab l ished 
f o r  const ruc t ion- re la ted impacts, t he  s t a f f  f inds,  based on the  above, t h a t  the 
importance o f  t h i s  p r e f e r a b i l i t y  i n  the evaluat ion o f  a l t e r n a t i v e s  i s  minor. 

The impacts o f  p l a n t  operat ion on aquat ic  b i o t a  a t  t he  H a r t s v i l l e  s i t e  as a  
r e s u l t  o f  impingement, entrainment, and the  thermal plume were a lso  analyzed. 

The H a r t s v i l l e  in take may r e s u l t  i n  s i g n i f i c a n t  l o s s e s o f  padd le f ish ,  Polyodon 
spathul a. TVA has experienced 1  arge numbers o f  young-of-the-year paddlef i sh 
impinged on the  i n take  screens o f  the  G a l l a t i n  steam p lan t ,  which i s  located 
downstream on the same rese rvo i r  (Pasch e t  a l . ,  1980). Spawning i s  known t o  
occur upstream o f  the  H a r t s v i l l e  s i t e .  Entrainment losses o f  t h i s  species may 

"These judgments are made p r i m a r i l y  on the basis o f  the  in take-  and d i f f u s e r -  
r e l a t e d  impacts. 



a l so  be a problem. Based on t h i s  p o t e n t i a l  f o r  impact, t h e  s t a f f  concludes 
t h a t  t h e  proposed s i t e  i s  env i ronmenta l l y  p re fe rab le  t o  t h e  H a r t s v i l l e  s i t e  
w i t h  respec t  t o  impingement and ent ra inment  losses under any p l a n t  conf igura-  
t i o n  a t  t h e  H a r t s v i l l e  s i t e .  

The a d d i t i o n a l  thermal l oad ing  from an LMFBR a t  t h e  H a r t s v i l l e  s i t e  if t h e  
defer red H a r t s v i l  l e  u n i t s  a re  a l s o  completed would n o t  r e s u l t  i n  an adverse 
impact t o  aqua t i c  b i o t a  i n h a b i t i n g  t he  Cumberland River .  The H a r t s v i l l e  s i t e  
was o r i g i n a l l y  reviewed f o r  f o u r  3579 MWt u n i t s  and found acceptable (NRC, 
1975), whereas t h e  thermal d ischarge o f  an LMFBR a t  t he  C l i nch  R i ve r  s i t e  has. 
the  p o t e n t i a l ,  under low- o r  no- f low cond i t i ons  i n  t h e  C l i nch  R iver ,  t o  impact 
s t r i p e d  bass t h a t  u t i l i z e  t h a t  s t r e t c h  o f  r i v e r  as a thermal refuge du r i ng  t h e  
l a t e  summer and and e a r l y  f a l l  (see Sect ions 2.7.2 and 5.3.2.2). Should s tud ies  
conducted by t h e  app l i can t s  p r i o r  t o  p l a n t  opera t ion  f a i l  t o  c o n c l u s i v e l y  demon- 
s t r a t e  t h a t  impact t o  s t r i p e d  bass w i l l  n o t  occur,  t h e  app l i can t s  have committed 
(Longenecker, 1982) t o  r e s t r i c t i n g  t h e  thermal discharge from t h e  CRBRP du r i ng  
per iods when t h e  r i v e r  water  temperature i s  h i gh  and zero f l o w  c o n d i t i o n s  e x i s t .  
Furthermore, EPA, i n  t h e  d r a f t  NPDES Permi t  ( I I I . M ,  see Appendix H), w i l l  r e q u i r e  
t h a t  no thermal impact t o  s t r i p e d  bass occur because o f  p l a n t  operat ion.  Thus 
t he  H a r t s v i l l e  s i t e  i s  considered t o  be env i ronmenta l ly  comparable t o  t h e  C l i n c h  
R iver  s i t e  w i t h  respec t  t o  t he  p o t e n t i a l  f o r  impact on aquat i c  b i o t a  as a r e s u l t  
o f  thermal discharge. 

The s t a f f  concludes o v e r a l l  t h a t  t h e  C l i n c h  R i ve r  s i t e  i s  env i ronmenta l l y  com- 
parable o r  env i ronmenta l l y  p r e f e r a b l e  t o  t h e  H a r t s v i l l e  s i t e  under any p l a n t  
con f i gu ra t i on  w i t h  respec t  t o  t h e  impact o f  c o n s t r u c t i o n  and ope ra t i on  on t h e  
aquat i c  b i o t a  i n h a b i t i n g  t h e  source and r e c e i v i n g  water  bodies. 

1.1.4.2 T e r r e s t r i a l  Resources 

There a re  no Federal lands o r  n a t u r a l  landmarks on o r  near t he  H a r t s v i l l e  s i t e .  
While t h e r e  a r e  approx imate ly  13 r e c r e a t i o n  areas w i t h i n  10 m i l es  o f  t h e  s i t e ,  
none a re  on s i t e ,  n e i t h e r  a re  t h e r e  any p r i v a t e l y  dedicated areas on o r  near 
the  s i t e .  The O ld  H ickory  W i l d l i f e  Management Area i s  about 10 m i l e s  east-  
southeast o f  t h e  s i t e .  

Before c o n s t r u c t i o n  a c t i v i t i e s  f o r  t he  H a r t s v i l l e  u n i t s  began, approx imate ly  
90% o f  t h e  s i t e  was used f o r  a g r i c u l t u r a l  purposes. As a r e s u l t ,  t h e r e  was 
l i t t l e  d i v e r s i t y  o f  herbaceous and woody p l a n t  species, and t h e  s i t e  d i d  n o t  
prov ide a d i ve rse  wi 1  d l  i f e  h a b i t a t .  Ongoing cons t ruc t i on  a c t i v i t i e s  have f u r -  
t h e r  reduced t h e  d e s i r a b i l i t y  o f  t h i s  s i t e  f o r  w i l d l i f e .  No Fede ra l l y  l i s t e d  
endangered o r  threatened species have been known t o  f requent  t h e  s i t e .  Before 
s i t e  c o n s t r u c t i o n  a c t i v i t i e s  began, e i g h t  s t a t e  endangered species were observed 
a t  o r  near t h e  s i t e .  None o f  these species appeared t o  be u t i l  i z i  ng t h e  s i t e  
f o r  nes t i ng  a c t i v i t i e s .  The s t a f f  concludes t h a t  a d d i t i o n a l  c o n s t r u c t i o n  a c t i v -  
i t i e s  assoc ia ted  w i t h  t he  poss ib l e  l o c a t i o n  o f  an LMFBR a t  H a r t s v i l  l e  would n o t  
s i g n i f i c a n t l y  a f f e c t  remain ing popu la t ions  on t h i s  s i t e .  

O f  t h e  90% of t h e  s i t e  t h a t  was used as farmland, much could be c l a s s i f i e d  as 
"prime farmland." However, w i t h  ongoing cons t ruc t i on  a c t i v i t i e s ,  t h e r e  a re  no 
a g r i c u l t u r a l  opera t ions  on t h e  s i t e .  



Several small wet land areas on the  s i t e  are p r i m a r i l y  t he  r e s u l t  o f  construc- 
t i o n  a c t i v i t i e s .  

Assuming t h a t  the  demonstration p l a n t  i s  placed on an undisturbed p o r t i o n  o f  
the  s i t e ,  H a r t s v i l l e  would o f f e r  no substant ia l  advantage over the C l inch R iver  
s i t e  i n  terms o f  impacts on t e r r e s t r i a l  resources. This judgment recognizes 
t h a t  the  s t a f f  has a l ready found t h a t  the  t e r r e s t r i a l  resources on the  C l i nch  
River  s i t e  are not  unique and t h a t  impacts on them from const ruc t ion  and opera- 
t i o n  o f  CRBRP would be small. However, i f  some c leared p o r t i o n  o f  the  H a r t s v i l l e  
s i t e  becomes a v a i l a b l e  and can be used f o r  the LMFBR p lan t ,  t h i s  s i t e  would be 
pre ferab le  i n  terms o f  impacts t o  t e r r e s t r i a l  resources. 

1.1.5 Socioeconomics 

No c u l t u r a l ,  scenic, o r  rec rea t iona l  areas are located a t  the  H a r t s v i l l e  s i t e .  

Only one s i t e  w i t h i n  10 mi les  o f  t he  p l a n t  s i t e  i s  l i s t e d  i n  the  Nat ional  Reg- 
i s t e r  o f  H i s t o r i c  Places. It i s  the  Tilman Dixon house ("Dixona"), b u i l t  i n  
1788-1789 and located less  than 1 m i l e  from the s i t e .  Two add i t i ona l  s t ruc-  
tu res  o f  h i s t o r i c  i n t e r e s t  were a l so  o r i g i n a l l y  found on s i t e .  The Wright- 
Oldham house i s  a  frame house da t ing  from the mid-19th century, and the  
John McGee house i s  a  two-story b r i c k  s t r u c t u r e  from the e a r l y  19 th  century. 
The McGee house was located i n  an area where const ruc t ion  o f  the  H a r t s v i l l e  
nuclear  u n i t s  has occurred. 

Archeological i n v e s t i g a t i o n  o f  the  H a r t s v i l l e  s i t e  has revealed t h a t  i t  i s  a  
re1 a t i  ve l y  r i c h  archeological  l o c a t i o n  (NUREG-75/039). Thus, bu i  1  d ing  a  breeder 
reac to r  there  i n  a d d i t i o n  t o  one o r  more commercial u n i t s  would l i k e l y  d i s r u p t  
ons i te  resources. The Cl inch River  s i t e  i s  p re ferab le  i n  t h i s  regard. 

Some res idents  were re located and some a g r i c u l t u r a l  land was preempted before  
const ruc t ion  began on the  f o u r  commercial un i t s .  The use o f  add i t i ona l  land 
needed on the  H a r t s v i l l e  s i t e  t o  accommodate an LMFBR would no t  requ i re  f u r t h e r  
displacement. Therefore, H a r t s v i l l e  i s  comparable t o  the  C l inch River  s i t e  i n  
t h i s  respect. 

Tennessee Highway 25 i s  the  main roadway t h a t  would be used by the  cons t ruc t i on  
force. The l a c k  o f  op t iona l  roadways ind ica tes  t h a t  the  H a r t s v i l l e  s i t e  may be 
sub jec t  t o  more t r a f f i c  congestion than would occur a t  the  C l inch River  s i t e .  
Thus, the  C l inch River  s i t e  i s  p re ferab le  i n  t h i s  regard. 

Some o f  the  cons t ruc t i on  a t  the  H a r t s v i l l e  s i t e  had proceeded considerably 
before work was stopped. As a  r e s u l t ,  the  a d d i t i o n  o f  a  breeder reac to r  would 
o f f e r  l ess  v i sua l  i n t r u s i o n  than a t  the  C l inch River  s i t e .  

An est imated 29,674 people w i l l  be ava i l ab le  f o r  const ruc t ion  work i n  1985 i n  
the  area 'around the  H a r t s v i l l e  s i t e .  Although t h i s  f i g u r e  i s  l a r g e r  than the  
l abo r  fo rce  est imated t o  be ava i l ab le  i n  the  region around the  proposed CRBRP 
s i t e ,  the  d i s t r i b u t i o n  o f  labor  d i f f e r s  subs tan t ia l l y .  Most o f  the  workers i n  
the  l abo r  pool serv ing the  CRBRP s i t e  would commute from Knoxv i l le ,  which i s  
w i t h i n  30 mi les.  A t  H a r t s v i l l e ,  most o f  the  labor  pool i s  concentrated around 
Nashv i l le ,  which i s  i n  the  40-to-50-mile r i n g  around the  s ta t i on .  Moreover, 
approximately th ree t imes the  number o f  const ruc t ion  workers l i v e  within 30 



mi les  o f  t h e  CRBRP s i t e ,  compared t o  t h e  number t h a t  l i v e  w i t h i n  50 m i l e s  of 
Ha r t sv i 1  l e .  For  these reasons, H a r t s v i l  l e  i s  l e s s  d e s i r a b l e  than  t h e  CRBR 

i n  terms o f  l a b o r  a v a i l a b i  1  i t y .  

I n  summary, assuming t h e  c o n s t r u c t i o n  o f  t h e '  CRBRP on t h e  H a r t s v i l  l e  s i t e ,  
e i t h e r  s imu l taneous ly  o r  n o t  d u r i n g  t h e  same t ime  frame as c o n s t r u c t i o n  of one 
of t h e  commercial u n i t s ,  t h e  s t a f f  concludes t h a t  t h e  socioeconomic impacts a t  
~ a r t s v i l l e  would be l e s s  d e s i r a b l e  than  those a t  C l i n c h  R iver .  T h i s  e v a l u a t i o n  
a r i s e s  because of t h e  r e l a t i v e l y  unfavorable t r a f f i c  congest ion p a t t e r n s  and 
l e v e l s  o f  c o n s t r u c t i o n  l abo r .  

1.1.6 Popu la t i on  Dens i t y  

r 
i 

popu la t i on  t o t a l s  and p r o j e c t i o n s  i n  t h e  v i c i n i t y  o f  t h e  H a r t s v i l l e  s i t e  a re  as 
j f o l l ows :  

Distance Dens i t y  Dens i t y  Dens i t y  
from s i t e  To ta l  (persons/ To ta l  (persons/ To ta l  (persons/ 
( m i  1 p o p u l a t i o n  m i 2 )  popu la t i on  m i 2 )  p o p u l a t i o n  m i / 2 )  

Comparable da ta  f o r  t h e  proposed CRBRP s i t e *  a re  

Distance ~ e n s i  t y  Dens i t y  Dens i t y  
from s i t e  To ta l  (persons/ To ta l  (persons/ T o t a l  (persons/ 
( m i  1 p o p u l a t i o n  m i 2 )  m i  2, p o p u l a t i o n  m i 2 )  

, * Includes t r a n s i e n t  p o p u l a t i o n  f o r  0-10 mi les .  

A l though t h e  da ta  i n d i c a t e  t h a t  t h e  t o t a l  p o p u l a t i o n  and p o p u l a t i o n  d e n s i t i e s  
a re  lower  a t  t h i s  a l t e r n a t i v e  s i t e  than  a t  C l i n c h  R iver ,  bo th  s i t e s  have 
p o p u l a t i o n  d e n s i t i e s  which a r e  w e l l  below t h e  t h r e s h o l d  va lues o f  Regula tory  
Guide 4.7 and c r i t e r i o n  VI.2.b(7) o f  t h e  proposed r u l e  on a l t e r n a t i v e  s i t e s  
and, t h e r e f o r e ,  b o t h  s i t e s  a re  i n  areas o f  low popu la t i on  dens i t y .  



The s t a f f  concludes t h a t ,  desp i te  ac tua l  d i f f e rences  i n  popu la t ion  dens i ty ,  
the  res idua l  acc ident  r i s k s  are no t  expected t o  be s i g n i f i c a n t l y  d i f f e r e n t  and 
would be very low a t  e i t h e r  s i t e .  Consequently n e i t h e r  s i t e  i s  considered t o  
be envfronmental ly p re ferab le  compared t o  the  o ther  w i t h  regard t o  popu la t ion  
densi ty .  

1.1.7 I n d u s t r i a l ,  M i l i t a r y ,  and Transpor ta t ion  F a c i l i t i e s  

There are no chemical p l a n t s  o r  o ther  i n d u s t r i e s  processing hazardous ma te r ia l s  
i n  the  v i c i n i t y  o f  the  s i t e .  The c loses t  i n d u s t r i e s  are  several manufactur ing 
p l a n t s  loca ted i n  H a r t s v i l l e ,  approximately 5  mi les  northwest o f  the  s i t e ,  t h a t  
produce c lo th ing ,  footwear, and o ther  f ab r i ca ted  products. There are no 
m i l i t a r y  bases o r  a c t i v i t i e s  i n  the  v i c i n i t y  o f  the  s i t e .  

A t  present,  t he re  i s  no barge t r a f f i c  past  the  s i t e  on the  Cumberland River.  
' 

Some hazardous mater ia ls ,  such as gasol ine,  a re  t ranspor ted  on a  s t a t e  highway 
approximately 4000 f t  from c r i t i c a l .  p l a n t  s t ruc tures .  However, the  expected 
low frequency o f  hazardous ma te r ia l  shipments, p lus  the  separat ion d is tance 
from the  highway t o  c r i t i c a l  p l a n t  s t ruc tures ,  i s  adequate t o  ensure t h a t  these 
shipments w i l l  no t  i n t e r f e r e  w i t h  the  sa fe ty  o f  a  nuclear  p lan t .  

There are no a i r p o r t s  w i t h i n  15 m i les  o f  the  s i t e ,  b u t  there  are  two low- level  
airways which i n t e r s e c t  w i t h i n  2  mi les  o f  the  s i t e .  Based on data and ana lys is  
submitted by TVA, the  s t a f f  p rev ious l y  concluded t h a t  t h e  p r o b a b i l i t y  o f  an a i r -  
c r a f t  crashing i n t o  a  reac to r  a t  the  H a r t s v i l l e  s i t e  i s  acceptably low ( l ess  
than about year)  and w i t h i n  the  acceptance c r i t e r i a  o f  Standard Review Plan 
Sect ion 2.2.3 (NUREG-0800); thus i t need no t  be prov ided f o r  i n  t he  design o f  
t he  f a c i  1  i t y .  

A 22-in. na tu ra l  gas pipe1 i n e  t raverses the  exclus ion area approximately 
2650 f t  from sa fe ty - re la ted  s t ruc tures .  A compressor s t a t i o n  f o r  t h i s  p i p e l i n e  
i s  loca ted  about 3400 f t  northwest o f  the  nearest p l a n t  s t ruc tu re .  During the  
CP a p p l i c a t i o n  f o r  the  H a r t s v i l l e  p l a n t ,  t he  s t a f f  reviewed TVA1s ana lys is  and 
concurred t h a t  t h i s  p i p e l i n e  represents no undue t h r e a t  t o  the  safe opera t ion  
o f  a  nuclear  p l a n t  a t  t he  H a r t s v i l l e  s i t e .  

The s t a f f  concluded t h a t  no s i g n i f i c a n t  a d d i t i o n a l  expenditures would be 
necessary t o  make the  breeder p l a n t  l i censab le  a t  t he  H a r t s v i l l e  s i t e  i n  regard 
t o  t h i s  parameter. 

1 .2  Murphy Hi 11 

The Murphy H i l l  s i t e  i s  loca ted  i n  Marshal l  County, Alabama, on the  southern 
bank o f  G u n t e r s v i l l e  Lake on the  Tennessee River,  about 25 m i les  southeast o f  
H u n t s v i l l e  and 12.5 mi les  nor theast  o f  Gun te rsv i l l e .  It cons is ts  o f  approxi -  
mately 1200 acres, most o f  which has been c leared f o r  cons t ruc t ion  o f  a  pro-  
posed coal g a s i f i c a t i o n  p r o j e c t .  Because the re  i s  probably no t  room f o r  both 
t h e  synfuel  p l a n t  and the  breeder p l a n t  on t h i s  s i t e ,  t he  s t a f f  considered i t  
as a  surrogate f o r  s i m i l a r  s i t e s  i n  the  v i c i n i t y .  

The coordinates are 34'29' 00" 1  a t i  tude, 860101 00" 1  ongi tude. 



1 .2 .1  Geology and Seismology 

The Murphy H i l l  s i t e  i s  i n  t h e  southern p a r t  o f  t h e  V a l l e y  and Ridge Tec ton ic  
province. The s i t e  i s  on a  smal l  pen insu la  i n  G u n t e r s v i l l e  Reservo i r .  The 
pen insu la  i s  formed by a  no r t heas t  e longated h i l l  rang ing  i n  e l e v a t i o n  f rom 
about 595 ft msl a t  t h e  lakeshore  t o  680 f t  msl a t  t h e  t o p  of  t h e  h i  11. 

The s i t e  i s  u n d e r l a i n  by  l imestone,  s i l t s t o n e ,  and sha le  o f  t h e  O rdov i c i an  
Chickamauga fo rmat ion .  Foundat ions w i l l  be w i t h i n  approx imate ly  t h e  same 
s t r a t i g r a p h i c  h o r i z o n  as t h a t  o f  t h e  Be1 l e f o n t e  p l a n t .  L i k e  Be1 l e f o n t e ,  Murphy 
H i l l  i s  on t h e  southeast  f l a n k  of t h e  Sequatchie a n t i c l i n e .  The Sequatchie 
f a u l t  i s  on t h e  nor thwest  f l a n k  of t h e  Sequatchie a n t i c l i n e .  The f a u l t  i s  a  
major southeast -d ipp ing,  low-angle t h r u s t  f a u l t  t h a t  formed d u r i n g  t h e  
Paleozoic Era a long  w i t h  o t h e r  t h r u s t  f a u l t s  throughout  t h e  V a l l e y  and Ridge 
Province. .Several  s o l u t i o n  c a v i t i e s  were found i n  bo r i ngs  a t  t h e  s i t e ,  a l ong  
w i t h  a  p o s s i b l e  no r t hwes t - t r end ing  minor  f a u l t .  

The Murphy H i l l  s i t e  i s  i n  t h e  same t e c t o n i c  p rov i nce  as t h e  proposed CRBRP 
s i t e ;  t h e r e f o r e ,  t h e  se ismic  exposure i s  t h e  same. F a u l t s  i n  t h e  v i c i n i t y  o f  
bo th  s i t e s  a r e  s i m i l a r  i n  age and phys i ca l  c h a r a c t e r i s t i c s .  Foundat ion condi -  
t i o n s  o f  t he  C l i n c h  R i ve r  and Murphy H i l l  s i t e s  a re  s i m i l a r .  Thus, t h e  Murphy 
H i l l  s i t e  i s  cons idered t o  be e q u i v a l e n t  t o  t h e  proposed s i t e  from t h e  stand- 
p o i n t  o f  geology and seismology; t h e  r e l a t e d  cos t s  o f  l i c e n s i n g  would t h e r e f o r e  
be comparable t o  those a t  t h e  C l i n c h  R i ve r  s i t e .  

1.2.2 Hydrology 

The Murphy H i l l  s i t e  has ample water  supply  f rom G u n t e r s v i l l e  Lake on t h e  
Tennessee R iver .  The annual average l'low a t  t h e  s i t e  i s  es t imated  t o  be 
39,000 c f s ,  which i s  more than  t h e  f l o w  a t  t h e  C l i n c h  R i ve r  s i t e .  However, 
because o f  t h e  smal l  amount o f  water  r e q u i r e d  f o r  t h e  proposed LMFBR, water  
a v a i l a b i l i t y  i s  a  r e l a t i v e l y  i n s i g n i f i c a n t  issue. 

P lan t  grade i s  es t ima ted  t o  be 621 f e e t  msl ,  and t h e  PMF i s  es t imated  t o  be 
about 2  f t  below p l a n t  grade. Minimal f l o o d  p r o t e c t i o n  would be needed, and 
t h e r e  would p robab l y  be l i t t l e ,  if any, encroachment on t h e  100-year f l o o d  
p l a i n  because of p l a n t  cons t ruc t i on .  For  t h i s  parameter, t h e  Murphy H i l l  and 
C l i n c h  R i v e r  s i t e s  a r e  equal .  

The s i t e  i s  l o c a t e d  ove r  f r a c t u r e d  do lomi te .  Groundwater occurs  i n  f r a c t u r e s  
and s o l u t i o n  c a v i t i e s  and f l ows  toward G u n t e r s v i l l e  Lake. The ' p o t e n t i a l  f o r  
groundwater t r a n s p o r t  o f  re leases  does n o t  appear t o  be a  problem, and thus  i s  
judged t o  be equal t o  t h e  p o t e n t i a l  a t  t h e  C l i n c h  R i ve r  s i t e .  

The (1970) p o p u l a t i o n  w i t h i n  50 m i l e s  o f  t h e  s i t e  ad jacen t  t o  t h e  Tennessee 
R iver  and i n  t h e  downstream d i r e c t i o n  i s  es t imated  t o  be 350,000 people.  The 
r a t i o  o f  people  p o t e n t i a l l y  served t o  r i v e r  f l o w  r a t e  i s  t h e r e f o r e  350,000/39,000, 
o r  approx imate ly  9  peop le /c fs ,  which i s  s l i g h t l y  h i ghe r  t han  t h e  7.7  peop le /c fs  
f o r  t h e  C l i n c h  R i ve r  s i t e .  The Murphy H i l l  s i t e  i s  t h e r e f o r e  s l i g h t l y  l e s s  
d e s i r a b l e  on t h e  b a s i s  o f  l i q u i d  e f f l u e n t  d i l u t i o n  and p o p u l a t i o n  served. 

Ove ra l l ,  t h e  Murphy H i l l  s i t e  i s  cons idered approx imate ly  equal t o  t h e  proposed 
s i t e  i n  r ega rd  t o  hydro logy concerns. The cos ts  t o  p r o v i d e  adequate water  and 
f l o o d  p r o t e c t i o n  f o r  t h e  p l a n t  would be approx imate ly  t h e  same f o r  t h e  two s i t e s .  



1.2 .2 .1  Water Qua1 i t y  

G u n t e r s v i l l e  Lake has lower concentrat ions o f  d isso lved inorganics than does 
the C l i nch  River ,  i s  genera l l y  o f  f a i r  q u a l i t y  a l though the  reach downstream o f  
the Murphy H i l l  s i t e  near the  dam i s  h i g h l y  product ive,  and i s  approaching i t s  
capac i ty  t o  a s s i m i l i a t e  organic wastes. Water temp-eratures i n  t he  impoundment 
approach the  Alabama maximum c r i t e r i o n  o f  30°C, and d isso lved oxygen l e v e l s  
below the  Alabama c r i t e r i o n  o f  5.0 mg/l have been observed i n  the  s i t e  v i c i n i t y .  

Although f l o w  i n t o  and ou t  of t he  lake  i s  regu la ted  f o r  h y d r o e l e c t r i c  power 
generat ion and f l ow  pas t  t he  s i t e  may be zero f o r  as l ong  as 12 hours a t  a 
t ime, longer term flows pas t  the s i t e  are so h igh  ( the  minimum d a i l y  f low i s  
2900 c fs ,  and t h e  7-day, 10-year low f l o w  i s  11,000 c f s )  t h a t  they ensure the re  
w i l l  be no long-term impacts on water q u a l i t y  from a p r o j e c t  t he  s i z e  o f  t he  
CRBRP. Furthermore, t he  G u n t e r s v i l l e  Lake prov ides a l a r g e  volume o f  d i l u t i o n  
water f o r  reducing e f f l u e n t  concentrat ions dur ing  the  sho r t  no- f low per iods.  

Water q u a l i t y  concerns i n  the  coal  g a s i f i c a t i o n  p l a n t  review (TVA, 1981) were 
p r i n c i p a l l y  r e l a t e d  t o  the capac i ty  o f  G u n t e r s v i l l e  Lake t o  ass im i l a te  addi-  
t i o n a l  organic wastes. Add i t i ona l  concerns were associated w i t h  p o t e n t i a l l y  ' 

t o x i c  wastes unique t o  the coal  g a s i f i c a t i o n  p r o j e c t .  Discharge o f  waste heat 
and contaminants of t he  type which would r e s u l t  from an LMFBR posed no spec ia l  
concerns. The combination of t he  l a rge  r i v e r  f l o w  r e l a t i v e  t o  the  CRBRP requ i re -  
ments and the  nature o f  the  discharges from the CRBRP ensure t h a t  the  Murphy 
H i l l  s i t e  cou ld  accommodate the  p r o j e c t  w i thou t  impact. 

I n  comparison t o  the  Cl fnch River  s i t e ,  Murphy H i l l  has the  advantages o f  
g rea ter  d i l u t i o n  f l o w  and somewhat l esse r  concern over thermal impacts. 
However, because impacts as a r e s u l t  o f  water q u a l i t y  changes a t  the  proposed 
s i t e  a re  judged t o  be n e g l i g i b l e ,  these Murphy H i l l  advantages do no t  weigh 
h e a v i l y  i n  t he  comparison o f  a l t e rna t i ves .  

1.2.3 Meteorology 

The meteorological  considerat ions f o r  Murphy H i l l  a re  s i m i l a r  t o  those f o r  the  
H a r t s v i l l e  and C l i nch  River  s i t e s  (see Sect ion 1.1.3 above). 

1.2.4 Ecology 

1.2.4.1 Aquatic Ecology 

An LMFBR a t  t h e  Murphy H i l l  s i t e  would withdraw and discharge water t o  Gunters- 
v i l l e  Lake f o r  the  closed-cycle coo l i ng  system. 

TVA s tud ied  f i shes  i n  t he  v i c i n i t y  o f  the Murphy H i l l  s i t e  from December 1976 
through November 1977. Gizzard shad, b l  uegi 11, red-ear sunf ish ,  ye1 low bass, 
sauger, and channel c a t f i s h  were the dominant species (TVA, 1981). Abundant 
spawning and nursery areas were found i n  the  overbank areas, p r i m a r i l y  asso- 
c i a t e d  w i t h  t h i c k  m i l f o i l  growth. Shad comprised over 90% o f  a l l  l a r v a l  f i s h  
taken dur ing  the  survey. Sport f i s h i n g  i s  concentrated i n  m i l f o i l  beds i n  the 
coves and overbank areas and i s  heaviest  dur ing  the  spr ing.  B l u e g i l l  and red- 
ear sun f i sh  comprise approximately 80% o f  the  t o t a l  catch. Some commercial 
f i s h i n g  i n  the  area i s  known ( i b i d ) .  



I 
A number of aqua t i c  species wor thy of p r o t e c t i o n  a re  known (Freeman e t  a l . ,  
1979; Boschung, 1976) o r  suspected a t  t h e  s i t e ;  they  a r e  I soe tes  engelmani i ,  a  
qui  11 i w o r t ;  Elodea canadensi s, a1 so an aquat i c  p l a n t ;  and Can~barus hamul a tus,  a  
c ray f i sh .  The s ta tus  of these species has n o t  been o f f i c i a l l y  recognized by 
the  S ta te  of Alabama, and t h e  s t a t e  c u r r e n t l y  has no l e g i s l a t i o n  t h a t  p rov ides  
f o r  p r o t e c t i o n  o f  these species.  

The range of 14 species o f  Fede ra l l y  recognized th rea tened o r  endangered 
aquat ic  f reshwater mussels inc ludes  t h e  Murphy H i l l  s i t e .  Q u a l i t a t i v e  surveys 
were conducted i n  1977 and 1980 t o  determine t h e  d i s t r i b u t i o n  o f  mol luscs i n  
the  v i c i n i t y  of t h e  s i t e .  No threatened o r  endangered species were found (TVA, 
1981). 

I n  t h i s  assessment of t h e  Murphy H i l l  s i t e  f o r  aqua t i c  impacts as a  r e s u l t  o f  
the  c o n s t r u c t i o n  and ope ra t i on  o f  an LMFBR, i t  was assumed t h a t  t h e  LMFBR 
in take  would be s i m i l a r  t o  t h a t  proposed f o r  t h e  coa l  g a s i f i c a t i o n  p r o j e c t :  an 
open channel , two v e r t i c a l  t r a v e l  i ng f i ne-mesh screens (0.5-mm openi ngs) , and a  
f i s h  r e t u r n  system ( i b i d ) .  The d ischarge s t r u c t u r e  was assumed t o  be s i m i l a r  
t o  t h a t  proposed f o r  t h e  C l i n c h  R iver  s i t e  (see Sec t ion  3.4.3). Impacts 
assoc ia ted w i t h  c o n s t r u c t i o n  o f  t he  i n t a k e  and d i scha rge . s t r uc tu res  a t  t h e  
Murphy H i l l  s i t e  were judged t o  be p o t e n t i a l l y  more harmful  than  a t  t h e  C l i n c h  
River  s i t e .  - The importance o f  t h e  overbank area as a  nursery  f o r  f i s h e s  and 
the occurrence o f  t h e  aqua t i c  p l a n t  I. engelmani i  a long  t h e  sho re l i ne  o f  t h e  
Murphy H i l l  s i t e  have t h e  p o t e n t i a l  f o r  some temporary impact t o  aqua t i c  
species. 

Because s i t e  r u n o f f - h o l d i n g  f a c i l i t i e s  a r e  a l r eady  i n  p l ace  and most o f  t h e  
s i t e  p repa ra t i on  i s  completed a t  t h e  Murphy H i l l  s i t e ,  t h e  s t a f f  f i n d s  t h e  
Murphy H i l l  s i t e  would be env i ronmenta l l y  p r e f e r a b l e  w i t h  respec t  t o  these two 
f a c t o r s  i f  t h e  LMFBR p l a n t  were t o  be cons t ruc ted  on t h e  s i t e  i ns tead  o f  t h e  
coal  g a s i f i c a t i o n  p l a n t .  

~ v e r a l l ,  t h e  s t a f f  f i n d s  t h a t  t h e  Murphy H i l l  s i t e ,  as an undis turbed surrogate,  
would be l e s s  d e s i r a b l e  than  C l i n c h  R i ve r  w i t h  respec t  t o  impacts on aquat i c  
b i o t a  as a  r e s u l t  o f  c o n s t r u c t i o n  o f  an LMFBR. 

The impacts on aquat i c  b i o t a  as a  r e s u l t  o f  p l a n t  ope ra t i on  a t  t h e  Murphy H i l l  
s i t e  were analyzed by TVA d u r i n g  t h e  p repa ra t i on  o f  t h e  coal  g a s i f i c a t i o n  p l a n t  
impact statement ( i b i d ) .  No s i g n i f i c a n t  impacts on aquat i c  b i o t a  were de te r -  
mined desp i t e  f a c i l i t y  makeup f l o w  and blowdown r a t e s  t h r e e  and f o u r  t imes 
( respec t i ve l y )  those a n t i c i p a t e d  f o r  an LMFBR. A p r o p e r l y  designed i n t a k e  f o r  
an LMFBR a t  t h e  Murphy H i l l  s i t e  would r e s u l t  i n  n e g l i g i b l e  impingement and 
entrainment losses. Th i s  i s  comparable t o  t h e  losses p r e d i c t e d  f o r  t h e  C l i n c h  
R iver  s i t e .  

The a d d i t i o n a l  thermal l o a d i n g  f rom an LMFBR a t  t h e  Murphy H i l l  s i t e  would n o t  
r e s u l t  i n  an adverse impact t o  aqua t i c  b i o t a  i n h a b i t i n g  G u n t e r s v i l l e  Lake. The 
thermal d ischarge o f  an LMFBR a t  t h e  CRBRP s i t e  has t h e  p o t e n t i a l ,  under low- 
o r  no-f low cond i t i ons  i n  t h e  C l i n c h  River ,  t o  impact s t r i p e d  bass t h a t  u t i l i z e  
t h a t  s t r e t c h  o f  r i v e r  as a  thermal re fuge  d u r i n g  t h e  l a t e  summer and e a r l y  f a l l  



(see Sect ions 2.7.2 and 5.3.2.2). Should s tud ies  conducted by the  app l icants  
p r i o r  t o  p l a n t  operat ion f a i l  t o  conc lus ive ly  demonstrate t h a t  impact t o  
s t r i p e d  bass w i  11 n o t  occur, the  appl i can ts  have committed (Longenecker, 1982) 
t o  r e s t r i c t i n g  the  thermal discharge from the  CRBRP du r ing  per iods when t h e  
r i v e r  water temperature i s  h igh  and zero f l o w  cond i t ions  e x i s t .  Furthermore, 
EPA i n  the  d r a f t  NPDES Permit  ( I I I . M ,  see Appendix H) w i l l  r e q u i r e  t h a t  no 
thermal impact t o  s t r i p e d  bass occur because o f  p l a n t  operat ion.  Thus, t he  
Murphy H i l l  s i t e  i s  judged environmental ly comparable t o  the  C l i nch  River  s i t e  
w i t h  respect  t o  the  p o t e n t i a l  f o r  impact on aquat ic  b i o t a  as a r e s u l t  o f  t h e  
discharge. 

The s t a f f  concludes t h a t  an LMFBR a t  the  Murphy H i l l  s i t e  would be environment- 
a l l y  comparable t o  an LMFBR a t  the  C l i nch  River  s i t e  w i t h  respect  t o  the  impact 
o f  cons t ruc t i on  and operat ion on the  aquat ic  b i o t a  i n h a b i t i n g  the  source and 
r e c e i v i n g  water bodies. 

1.2.4.2 T e r r e s t r i a l  Resources 

There are no Federal lands o r  na tura l  landmarks on o r  near t he  s i t e ,  and the re  
are no s t a t e  o r  l o c a l  parks on s i t e .  Recreat ion developments w i t h i n  10 m i les  
o f  the  s i t e  are: (1) Lake Gun te rsv i l l e  State Park and Bucks Pocket S ta te  Park; 
(2) two l o c a l  parks (ER-CP, Appendix A,  A-17); and (3) one w i l d l i f e  management 
area. No p r i v a t e l y  dedicated areas are on o r  near t he  s i t e ,  nor are the re  any 
c r i t i c a l  h a b i t a t  areas on o r  near the  s i t e .  

O f  the  approximately 1200 acres on the  s i t e ,  one - th i rd  was farfi l land and two- 
t h i r d s  forested.  The most common t r e e  species were l o b l o l l y  p ine ,  V i r g i n i a .  
p ine,  chestnut  oak, and shagbark h ickory.  A t  t h e  t ime o f  the  s t a f f  s i t e  v i s i t ,  
t he  s i t e  had l a r g e l y  been c leared f o r  planned cons t ruc t i on  o f  t h e  coal g a s i f i -  
c a t i o n  f a c i l i t y .  

The s i t e  contained a r i c h  d i v e r s i t y  o f  fauna. It was est imated (ER-CP, Appen- 
d i x  A) t h a t  t he re  were 123 t e r r e s t r i a l  ver tebra te  species on the  s i t e .  No rare ,  
unique, o r  errdangered species have been observed a t  the  s i t e .  

Par ts  o f  t he  open area on the  s i t e  were c u l t i v a t e d  f i e l d s  and pastures (370 
acres). Based on a p r e l  iminary review by the  s t a f f ,  some o f  t h i s  acreage may 
be c l a s s i f i e d  as "prime farmland." There are no wetlands on t h e s i t e .  

Although most o f  t he  c l e a r i n g  a c t i v i t i e s  have a l ready occurred a t  Murphy H i l l  
f o r  another planned use, t he  s t a f f  considered p l a c i n g  t h e  LMFBR on Murphy H i l l  
as though i t  were on an uncleared p o r t i o n  o f  t he  s i t e ,  o r  on a nearby s i t e  
possessing s i m i l a r  t e r r e s t r i a l  resources. From i t s  review o f  reconnaissance- 
l e v e l  in fo rmat ion  on the  t e r r e s t r i a l  resources o f  Murphy H i l l ,  t he  s t a f f  con- 
cludes t h a t  bo th  t h i s  a l t e r n a t i v e  and the  C l inch  River s i t e  have t e r r e s t r i a l  
resources c h a r a c t e r i s t i c s  t h a t  are no t  unique o r  unusual f o r  t he  region. 
Because there  are  no s i g n i f i c a n t  d i f ferences between these s i t e s ,  t h e  s t a f f  
f inds  t h a t  ne i the r  s i t e  i s  p re fe rab le  t o  the  o ther  i n  terms o f  impacts t o  
t e r r e s t r i a l  resources. However, i f  cons t ruc t i on  o f  t he  coal g a s i f i c a t i o n  pro- 
j e c t  does no t  proceed, then cons t ruc t ion  on a c leared p o r t i o n  o f  t he  Murphy 
H i l l  s i t e  would be pre ferab le  t o  c l e a r i n g  the  C l i nch  River  s i t e .  



1.2.5 Socioeconomics 

No r e c r e a t i o n  f a c i l i t i e s  e x i s t  on t he  s i t e ,  a l though two s t a t e  parks a re  l oca ted  
i n  t he  v i c i n i t y  (TVA, 1981). No unique o r  unusual scenic  fea tu res  have been 
i d e n t i f i e d  on t he  s i t e  ( i b i d ) .  

No h i s t o r i c  resources e x i s t  on t he  s i t e ,  a l though t h e  Walker Jordan cab in  ( t h e  
o ldes t  e x i s t i n g  l o g  cab in  i n  Marshal l  County) i s  l oca ted  about 0.5 m i l e  south- 
east  o f  t h e  s i t e .  Th is  cab in  may be e l i g i b l e  f o r  i n c l u s i o n  i n  t he  Nat iona l  
Reg is te r  ( i b i d ) .  

A 1973 archeo log ica l  survey o f  t he  s i t e  revealed f o u r  a rcheo log ica l  s i t e s ,  one 
o f  wh i chwar ran ted  f u r t h e r  i n v e s t i g a t i o n .  I t  was concluded t h a t  no adverse 
impacts would occur f rom cons t ruc t i on  ( i b i d ) .  

The Murphy H i l l  area does n o t  possess abundant c u l t u r a l  resources. I t  i s  
u n l i k e l y  t h a t  s i t i n g  a  r e a c t o r  i n  t h e  general  v i c i n i t y  would d i sp lace  o r  d i s r u p t  
these resources. Th i s  s i t u a t i o n  i s  comparable t o  t h e  C l i nch  R iver  s i t e .  

No res iden ts  a re  p resent  on t h e  p roper ty ;  however, about 30% o f  t h e  land  a t  t h e  
Murphy H i l l  s i t e  was p r e v i o u s l y  c l a s s i f i e d  as pr ime farmland ( i b i d ) .  Add i t i ona l  
land  would be requ i red  t o  b u i l d  an LMFBR here because t h e  coal  g a s i f i c a t i o n  pro-  
j e c t  would use most o f  t h e  s i t e .  As t h i s  would l i k e l y  preempt more farmland, 
t he  Murphy Hi1 1  s i t e  i s  l ess  des i rab le  than the  C l i n c h  R iver  s i t e  i n  t h i s  regard.  

Highway access t o  t h e  s i t e  i s  from R iver  Road, a  paved two-lane county road. 
No main highway leads t o  t he  area ( i b i d )  and severa l  m i l es  o f  road improvement 
were needed from t h e  s i t e  t o  U.S. Highway 431. Heavy congest ion would be 
expected on S ta te  Route 227, e s p e c i a l l y  i n  Lake Guntersv i  1  l e  S ta te  Park du r i ng  
du r i ng  peak cons t ruc t i on  t r a f f i c  hours ( i b i d ) .  

There appear t o  be few roads l i n k e d  t o  t h e  remote Murphy H i l l  s i t e .  Construc- 
t i o n  t r a f f i c  i s  l i k e l y  t o  pose more problems than a t  C l i nch  River .  

I f  an LMFBR were b u i l t  c lose  t o  t h e  g a s i f i c a t i o n  f a c i l i t y ,  t h e  added v i sua l  
i n t r u s i o n  o f  t h e  r e a c t o r  would be l e s s  than t h e  i n t r u s i o n  t h a t  would be i n t r o -  
duced a t  t h e  C l i nch  R iver  s i t e .  The Murphy H i l l  s i t e  i s  t h e r e f o r e  p re fe rab le  
on t h a t  bas is ;  however, because no c o n s t r u c t i o n  wou ldhave taken p lace  a t  e i t h e r  
s i t e ,  v i s u a l  i n t r u s i o n  would be rough ly  comparable a t  t h e  Murphy H i l l  and C l i nch  
River  s i t e s .  

The s t a f f  est imates a  1985 p o t e n t i a l  l a b o r  pool o f  19,058 around t h e  Murphy 
H i l l  s i t e .  Th is  f i g u r e  i s  l e s s  than t h e  number o f  i n d i v i d u a l s  i n  t h e  const ruc-  
t i o n  i n d u s t r y  i n  t h e  v i c i n i t y  o f  t he  C l i nch  R iver  s i t e .  I n  t h i s  regard, con- 
s t r u c t i o n  of an LMFBR a t  Murphy H i l l  would be l ess  des i rab le  than cons t ruc t i on  
a t  the  C l i nch  River  s i t e .  

Ove ra l l ,  Murphy Hi1 1  was judged t o  be l ess  des i rab le  than C l i n c h  R i ve r  i n  terms 
of socioeconomic impacts. 



1.2.6 Popu la t i on  Dens i t y  

Popu la t i on  t o t a l s  and p r o j e c t i o n  i n  t h e  v i c i n i t y  o f  t h e  Murphy H i l l  s i t e  a re  as 
f o l  lows: 

1980 1990 2030 

D is tance  T o t a l  Dens i t y  To ta l  Dens i t y  T o t a l  Dens i t y  
f rom s i t e  popu- (persons/ popu- (persons/ popu- (persons/ 
( m i  1 l a t i o n  m i 2 )  l a t i o n  m i 2 )  l a t i o n  m i 2 )  

Comparable d a t a  f o r  t h e  proposed CRBRP s i t e  a r e  g i ven  i n  Sec t i on  1.1.6. 

A l though t h e  da ta  i n d i c a t e  t h a t  t h e  t o t a l  p o p u l a t i o n  and p o p u l a t i o n  d e n s i t i e s  
a re  lower  a t  t h i s  a l t e r n a t i v e  s i t e  than  a t  C l i n c h  R i ve r ,  b o t h  s i t e s  have 
p o p u l a t i o n  d e n s i t i e s  which a r e  w e l l  below t h e  t h r e s h o l d  va lues o f  Regu la to ry  
Guide 4.7 and c r i t e r i o n  VI.2.b(7) o f  t h e  proposed r u l e  on a l t e r n a t i v e  s i t e s ,  
and, t h e r e f o r e ,  b o t h  s i t e s  a r e  i n  areas o f  low p o p u l a t i o n  dens i t y .  

The s t a f f  concludes t h a t ,  d e s p i t e  ac tua l  d i f f e r e n c e s  i n  p o p u l a t i o n  d e n s i t y ,  
t h e  r e s i d u a l  acc i den t  r i s k s  a re  n o t  expected t o  be s i g n i f i c a n t l y  d i f f e r e n t  and 
would be ve ry  low a t  e i t h e r  s i t e .  Consequently, n e i t h e r  s i t e  i s  cons idered  t o  
be env i r onmen ta l l y  p r e f e r a b l e  compared t o  t h e  o t h e r  w i t h  regard  t o  p o p u l a t i o n  
dens i t y .  

1 .2 .7  I n d u s t r i a l ,  M i l i t a r y ,  and T ranspo r t a t i on  F a c i l i t i e s  

The Murphy H i l l  s i t e  l i e s  on a  p o r t i o n  o f  t h e  G u n t e r s v i l l e  Lake t h a t  i s  a  
nav igab le  waterway. The 1978 barge t r a f f i c  on t h e  Tennessee R i v e r  t o  and f rom 
Chattanooga was over  1.5 m i l l i o n  tons. 

The c l o s e s t  a i r p o r t  i s  a  s i n g l e  hard-sur faced runway a t  G u n t e r s v i l l e ,  Alabama, 
approx imate ly  9  m i l e s  southwest o f  t h e  s i t e .  The c l o s e s t  a i rway  i s  about 
9  m i l e s  west o f  t h e  s i t e .  

The c l o s e s t  i n d u s t r i a l  a rea  t o  t h e  s i t e  i s  t h e  Monsanto P l a n t  5  m i l e s  down- 
stream; t h i s  p l a n t  was c l osed  i n  1981. Recrea t iona l  a c t i v i t i e s  w i t h i n  a  10-mi le  
r a d i u s  o f  Murphy H i l l  a r e  l a k e  o r i e n t e d  and i n c l u d e  boa t i ng ,  wa te r  s k i i n g ,  
f i s h i  ng, and camping. 

There a r e  no p i p e l i n e s  o r  r a i l r o a d s  w i t h i n  5  m i l e s  o f  t h e  Murphy H i l l  s i t e .  
The nea res t  c u r r e n t l y  used road  i s  about 1.25 m i l e s  eas t  o f  t h e  s i t e ,  across a  
r i d g e  200 f t  h i ghe r  t han  t h e  s i t e .  S ta te  Route 79 i s  on t h e  oppos i t e  s h o r e l i n e  
o f  G u n t e r s v i l l e  Lake, approx imate ly  1.5 m i l es '  west o f  t h e  proposed r e a c t o r  
s i t e .  



Assuming t h a t  the  breeder p l a n t  were b u i l t  on the  Murphy H i l l  s i t e  i n  l i e u  of 
the coal g a s i f i c a t i o n  p l a n t ,  t he  s t a f f  concluded t h a t  no s i g n i f i c a n t  a d d i t i o n a l  
expenditures would be necessary t o  make the  breeder p l a n t  l i censab le  i n  regard 
t o  t h i s  parameter. However, if both f a c i l i t i e s  were constructed i n  t he  same 
v i c i n i t y ,  f u r t h e r  ana lys is  would be necessary t o  make a  determinat ion.  

1.3 Phipps Bend 

The Phipps Bend s i t e  i s  loca ted  i n  Hawkins County, Tennessee, on the  r i g h t  bank 
of the Holston River ,  approximately 2.5 mi les  east  o f  S u r g o i n s v i l l e  and 60 mi les  
northeast of Knoxv i l le .  Two 1220-MWe nuclear  u n i t s  a re  p a r t i a l l y  constructed on 
the 1270-acre s i t e .  The coordinates are 36O27'47" l a t i t u d e ,  82°48'32'1 longi tude.  

1.3.1 Geology and Seismology 

The s i t e  i s  located i n  t he  southern Va l ley  and Ridge Tectonic  Province, which 
consis ts  o f  major nor theas t - t rend ing  f o l d s  and east-d ipping t h r u s t  f a u l t s .  The 
s i t e  i s  a t  a  bend on the Hols ton River  a t  an average sur face e l e v a t i o n  of 
1180 f t  msl. The area i s  covered by 13 t o  64 f t  o f  t e r race  deposi ts  and 
res idua l  s o i l .  The p l a n t  would be founded on Sevier shale bedrock o f  Middle 
Ordovician Age. L i ke  the  CRBRP s i t e ,  major t h r u s t  f a u l t s ,  which have been 
shown t o  be a t  l e a s t  240 m i l l i o n  years o ld ,  are mapped i n  t he  s i t e  v i c i n i t y .  
Numerous minor f a u l t s  have been mapped i n  excavations f o r  the  Phipps Bend U n i t s  
1 and 2  s i t e s ;  these have been shown t o  be n o t  capable according t o  Appendix A 
t o  10 CFR 100. 

Because the  Phipps Bend s i t e  i s  i n  t he  same t e c t o n i c  environment as the  CRBRP 
s i t e  and the re  a re  no s i g n i f i c a n t  p o t e n t i a l  foundat ion problems, i t  i s  con- 
s idered t o  be equal t o  t he  CRBRP s i t e  i n  regard t o  geology and seismology and 
the associated l i c e n s i n g  costs  would be comparable. 

1.3.2 Hydro1 ogy 

The Phipps Bend s i t e  i s  loca ted  on t h e  Hols ton R iver  i n  Tennessee, which would 
prov ide adequate water f o r  t he  p lan t .  The annual average f l ow  r a t e  pas t  the  
s i t e  i s  about 3600 c f s ,  which i s  t he  smal les t  f o r  any o f  t he  TVA candidate 
s i t es .  It i s  l ess  favorable than the  f l ow  a t  t he  CRBRP s i t e ,  b u t  because o f  t he  
small amount o f  water requ i red  f o r  t he  proposed p l a n t ,  water a v a i l a b i l i t y  i s  a  
r e l a t i v e l y  i n s i g n i f i c a n t  issue. 

P lan t  grade would be a t  about 1175 f t  msl, which i s  about 65 f t  above the  
normal f l oodp la in  o f  the  r i v e r .  The PMF l e v e l  i s  about 1183 f e e t  msl. Some 
f l o o d  p r o t e c t i o n  may be necessary a t  the  s i t e ,  bu t  probably  n o t  i n  the  100-year 
f l oodp la in .  Th is  i s  t he  on l y  one o f  t he  a l t e r n a t i v e  s i t e s  t h a t  might  need such 
p ro tec t i on ,  b u t  i t  could probably be accomplished, i f  necessary, w i t h  l i t t l e  
d i f f i c u l t y  and expense. 

The (1970) popu la t ion  adjacent  t o  t he  Holston R iver  w i t h i n  50 mi les  downstream 
from the  s i t e  i s  est imated t o  be about 93,000 people. The r a t i o  o f  persons 
p o t e n t i a l l y  served t o  t he  f l ow  r a t e  pas t  the  s i t e  i s  t he re fo re  93,000/3600, o r  
approximately 26 people/cfs,  which i s  h igher  than the  R f a c t o r  o f  7.7 people/cfs 
f o r  t he  C l inch  R iver  s i t e .  On the  bas is  o f  d i l u t i o n  o f  l i q u i d  e f f l u e n t s  and the  
popu la t ion  served, t h i s  s i t e  i s  less  des i rab le  than the  C l i nch  River  s i t e .  



The s i t e  i s  loca ted  on consol idated rocks (dolomite, l imestone, shale, and 
sandstone). Groundwater t ranspor t  t o  t he  Holston River  would be slow, and, as 
w i t h  the  o ther  s i t e s ,  t he  t ranspor t  o f  r a d i o a c t i v i t y  throqgh the  groundwater t o  
adjacent r i v e r s  does not  appear t o  be a  problem. 

Overa l l ,  i n  regard t o  hydrology, t h i s  s i t e  i s  s l i g h t l y  l ess  des i rab le  than the  
proposed CRBRP s i t e  and a  small add i t i ona l  cos t  might be invo lved i n  making the  
p l a n t  l i censab le  w i t h  respect t o  f l o o d  pro tec t ion .  

1 .3 .2 .1  Water Qua1 i ty  

The FES f o r  the  Phipps Bend Nuclear P lan t  (PBNP) (NLIREG-0168) described the  
water o f  t h e  Holston River  as having a  r e l a t i v e l y  low mineral content  and cool 
temperatures b u t  showing signs o f  the stresses o f  heavy loadings o f  i n d u s t r i a l  
and domestic wastes. A t  t imes upstream from the  p lan t ,  low d issolved oxygen 
concentrat ions occur t h a t  are p r i m a r i l y  a t t r i b u t a b l e  t o  organic waste loadings. 
The maximum average monthly temperature i n  the r i v e r  i s  8Z°F and i t  occurs i n  
Ju ly .  Short du ra t i on  l o c a l  maxima as h igh  as 88OF have been reported. TVA 
mainta ins a  minimum average d a i l y  f l ow  o f  750 c f s  i n  t he  r i v e r ,  i n  accordance 
w i t h  terms o f  an agreement w i t h  the Tennessee Eastman Company, f o r  d i l u t i o n  o f  
waste discharges. 

The small r i v e r  f l ow  r e l a t i v e  t o  the water requirements o f  PBNP causes concern 
over water q u a l i t y  i n  the  immediate v i c i n i t y .  The two 1220 MWe l i g h t  water 
reac tors ,  which have been cancel led, would have caused a  l o c a l i z e d  d e t e r i o r a t i o n  
o f  water q u a l i t y .  However, a f t e r  complete mix ing o f  t he  e f f l u e n t  w i t h  the  
r i v e r  f low,  t he  ne t  e f f e c t  o f  the two u n i t s  would be i n s i g n i f i c a n t .  The addi-  
t i o n a l  e f f l u e n t  from the  350 MWe breeder p l a n t  would no t  a l t e r  t h a t  conclusion. 
The on l y  organic load ing  t o  the  r i v e r  from the  s ta t i on ,  i nc lud ing  the breeder, 
w i l l  be the  e f f l u e n t  from the san i ta ry  waste treatment system. Because o f  the  
l e v e l  o f  t reatment requ i red  by the NPDES Permit, t h i s  e f f l u e n t  w i l l  no t  add t o  
e x i s t i n g  water qua1 i t y  problems. 

Because the Holston River  i s  shallow a t  the s i t e ,  a  m u l t i p l e - p o r t  d i f f u s e r  was 
designed t o  disperse c o o l i n g  tower blowdown qu ick ly .  Wi th the  d i f f u s e r ,  
temperature standards could be met w i t h  an acceptable mix ing  zone. However, 
the  FES concluded t h a t ,  even w i t h  the d i f f u s e r ,  s t r i n g e n t  l i m i t s  on the  d i s -  
charge o f  copper and ch lo r i ne  should be imposed. The FES f u r t h e r  concluded 
t h a t ,  w i t h  such l i m i t a t i o n s  i n  the NPDES Permit, the s i t e  could accommodate t h e  
two PBNP 1233 MWe u n i t s  w i t h  no s i g n i f i c a n t  impact t o  water q u a l i t y .  The 
a d d i t i o n  o f  the 350 MWe breeder u n i t  would r e s u l t  i n  a  l a r g e r  mix ing zone bu t ,  
w i t h  comparable discharge l i m i t a t i o n s ,  i t  would be accommodated w i t h  s t i l l  
small water q u a l i t y  impacts. 

During cons t ruc t ion  the  Holston River has been very we1 1  protected from t h e  
impact o f  s i l t .  Construct ion impacts r e s u l t i n g  from adding the  breeder prob- 
ab l y  would a1 so be n e g l i g i b l e .  

Water a t  the  Cl inch River  s i t e  i s  o f  comparable q u a l i t y  t o  t h a t  i n  the Holston 
w i t h  regard t o  d isso lved mineral conduct and does n o t  have the  stresses o f  
waste loadings. Because o f  t he  s l i g h t l y  greater  depth a t  t h e  C l i nch  R iver  s i t e ,  
and because o f  the lower f l ow  from the smal ler  breeder reac tor ,  the problem of 



dispers ion of the  discharge w i t h  r i v e r  water i s  more e a s i l y  resolved. However, 
dur ing those sho r t  t ime per iods when flow i n  the C l inch  River  i s  zero, water 

i n  ' t he  immediate v i c i n i t y  o f  the  discharge would de te r i o ra te .  Such 
occurrences would be in f requent ,  of sho r t  durat ion,  and h i g h l y  l oca l i zed .  
Therefore, i n  t h i s  regard, the  Phipps Bend and CRBRP s i t e s  are  comparable. 

With con t ro l s  i n  the  NPDES Permit f o r  the  C l inch  River  s i t e  t h a t  e l im ina te  
po ten t i a l  impacts dur ing  abnormally low f l ow  cond i t ions ,  t he  C l inch  River  s i t e  
has a  s l i g h t  o v e r a l l  s i t i n g  advantage w i t h  regard t o  water q u a l i t y .  

1.3.3 Meteor01 ogy 

The meteorological considerat ions f o r  Phipps Bend are s i m i l a r  t o  those f o r  the  
s i t e s  discussed above and the  C l inch  River  s i t e  (see Sect ion 1.1.3 above). 

I 1.3.4. Ecology 

1.3.4.1 Aquatic Ecology 

An LMFBR a t  the  Phipps Bend s i t e  would withdraw and discharge water from the  
Holston River  f o r  the  closed-cycle coo l i ng  system. 

TVA s tud ied  f i s h  populat ions w i t h i n  a  10-mile s t r e t c h  o f  the  r i v e r  near t he  
s i t e  i n  support o f  the  PBNP const ruc t ion  permi t  a p p l i c a t i o n  (TVA, 1976). The 
dominant taxa c o l l e c t e d  were g izzard  shad, suckers, sunf ish,  and minnows (NRC, 
1977). Larvae o f  suckers, minnows, ca t f i shes ,  sunf ish,  perches, and shad were 
co l l ec ted  i n  the  v i c i n i t y  o f  the  s i t e .  A c ree l  census found t h a t  90% o f  the  
spor t  harvest  i s  sunf ish  and t h a t  recreat iona l  f i s h i n g  pressure i s  apparent ly  
low near the  s i t e .  There i s  no coa~mercial f i s h i n g  i n  t h e  v i c i n i t y  o f  the  s i t e .  
The aquat ic  community i n  t he  Holston River near t he  Phipps Bend s i t e  i s  probably 
adversely a f fec ted  by a  number o f  f ac to rs ,  i nc lud ing  upsteam discharges, low 
d issolved oxygen, and f l u c t u a t i o n s  i n  water l e v e l  and temperature because o f  an 
upstream rese rvo i r .  

No Federal ly  p ro tec ted  threatened o r  endangered aquat ic  species are known t o  
occur i n  t he  v i c i n i t y  o f  the s i t e .  No aquat ic  species taken near t he  s i t e  a re  
c l a s s i f i e d  as endangered o r  threatened by the  State o f '  Tennessee (TRWC, 1975). 

The Phipps Bend s i t e  was evaluated from the  standpoint  o f  two s i t i n g  
s i t ua t i ons :  an LMFBR u n i t  w i t h  the  e x i s t i n g  two deferred u n i t s  completed and 
an LMFBR u n i t  as the  on ly  operat ing u n i t  on the  s i t e .  The Phipps Bend s i t e  was 
compared t o  the  p re fe r red  s i t e  w i t h  regard t o  impacts t o  aquat ic  b i o t a  
associated w i t h  p l a n t  cons t ruc t ion  and operation. 

If both Phipps Bend u n i t s  were completed, an add i t i ona l  i n take  would have t o  be 
b u i l t  and t h e  r e s u l t i n g  impacts o f  cons t ruc t ion  would be comparable t o  those a t  
the C l inch  R iver  s i t e .  However, both o f  the  Phipps Bend u n i t s  have been can- 
ce l led ,  and the  LMFBR could probably u t i l i z e  the  e x i s t i n g  i n take  capaci ty .  
This would cause l i t t l e  o r  no impact t o  aquat ic b i o t a  as a  r e s u l t  o f  i n take  
cons t ruc t ion  because l i t t l e  i n r i v e r  cons t ruc t ion  r e l a t i v e  t o  t h a t  requ i red  a t  
the C l inch  River  s i t e  would be necessary. The Phipps Bend s i t e  would then be 
environmental ly preferable t o  the C l inch  River s i t e  w i t h  respect t o  i n t a k e  
construct ion.  



The discharge d i f f u s e r  has no t  been constructed f o r  the  Phipps Bend s t a t i o n  and 
presumably i t  could be s ized s l i g h t l y  l a r g e r  t o  accommodate the a d d i t i o n a l  LMFBR 
blowdown f low w i thou t  s i g n i f i c a n t  incremental impact. With respect t o  t he  
impact o f  cons t ruc t i on  o f  the discharge d i f f u s e r  on aquat ic  organisms, the  
Phipps Bend and C l inch  River  s i t e s  are comparable. 

S i t e  p repara t ion  has been completed f o r  t he  Phipps Bend u n i t s  and s i t e  r u n o f f -  
ho ld ing  f a c i l i t i e s  are funct ional .  Aquatic impacts associated w i t h  a d d i t i o n a l  
s i t e  p repara t ion  f o r  the  breeder a t  the  Phipps Bend s i t e  would probably be 
minimal; there fore ,  w i t h  respect  t o  these cons t ruc t ion  a c t i v i t i e s ,  t he  Phipps 
Bend s i t e  i s  environmental ly p re fe rab le  t o  t h e  C l i nch  River  s i t e .  

Overa l l ,  the  Phipps Bend s i t e  was found t o  be environmental ly p re fe rab le  w i t h  
respect  t o  cons t ruc t i on  impacts t o  aquat ic  b i o t a  whether bo th  Phipps Bend u n i t s  
were completed o r  not .  However, cons t ruc t ion- re la ted  impacts are temporary, 
l a r g e l y  m i t i gab le ,  and can be scheduled t o  f u r t h e r  minimize e f f e c t s .  The 
app l icants  w i l l  be requ i red  t o  implement an approved eros ion-cont ro l  p lan  p r i o r  
t o  cons t ruc t ion .  Although p r e f e r a b i l i t y  o f  one s i t e  over another can be 
es tab l ished f o r  cons t ruc t ion- re la ted  impacts, t he  s t a f f  f i nds ,  based on the  
above, t h a t  t he  importance o f  t h i s  p r e f e r a b i l i t y  i n  the  eva lua t ion  o f  a l t e rna -  
t i v e s  i s  minor. 

The impacts on aquat ic  b i o t a  o f  p l a n t  operat ion a t  t he  Phipps Bend s i t e  as a  
r e s u l t  o f  impingement, entrainment, and the  thermal plume were a lso  analyzed. 
E i t h e r  t he  c u r r e n t  i n take  o r  a  p rope r l y  designed new in take  a t  the Phipps Bend 
s i t e  would r e s u l t  i n  negl i g i  b l  e  impingement and entrainment losses comparable 
t o  those a t  t h e  C l i nch  River  s i t e .  However, the  impact t o  aquat ic  b i o t a  i n  t he  
Holston River  because o f  the  combined thermal plume from the  LMFBR and both  
Phipps Bend u n i t s  may be unacceptable; therefore,  under t h i s  s i t i n g  s i t u a t i o n ,  
the  C l i nch  River s i t e  i s  environmental ly preferable.  

Wi th n e i t h e r  o r  on l y  one o f  the  Phipps Bend u n i t s  operat ing, the  a d d i t i o n a l  
thermal load ing  associated w i t h  an LMFBR a t  Phipps Bend would no t  r e s u l t  i n  
impacts t o  aquat ic  b i o t a ,  whereas the  thermal discharge o f  an LMFBR a t  the  
C l i nch  River  s i t e  has the p o t e n t i a l ,  under low- o r  no-flow cond i t ions  i n  t he  
C l i nch  River ,  t o  impact s t r i p e d  bass t h a t  u t i l i z e  t h a t  s t r e t c h  o f  r i v e r  as a  
thermal refuge dur ing  the l a t e  summer and e a r l y  f a l l  (see Sections 2.7.2 and 
5.3.2.2). Should studies conducted by the app l icants  p r i o r  t o  p l a n t  opera t ion  
f a i l  t o  conc lus ive ly  demonstrate t h a t  impact t o  s t r i p e d  bass w i l l  no t  occur, 
t he  app l icants  have committed (Longenecker, 1982) t o  r e s t r i c t i n g  the  thermal 
discharge t o  C l inch  River  du r ing  per iods when the r i v e r  water temperature i s  
h igh  and zero f low cond i t ions  e x i s t .  Furthermore, EPA i n  the  d r a f t  NPDES Per- 
m i t  ( I 1 I . M ;  see Appendix H) w i l l  r equ i re  t h a t  no thermal impact t o  s t r i p e d  bass 
occur because o f  p l a n t  operat ion. Thus, i f  the  breeder were operat ing simul- 
taneously w i t h  ne i the r  o r  on ly  one o f  the  commercial u n i t s ,  the  Phipps Bend 
s i t e  i s  judged environmental ly comparable t o  the C l inch  River  s i t e  w i t h  respect  
t o  the  p o t e n t i a l  f o r  impact on aquat ic  b i o t a  as a  r e s u l t  o f  t he  thermal 
discharge. 

The s t a f f  concludes t h a t  l o c a t i n g  an LMFBR a t  the Phipps Bend s i t e  w i t h  n e i t h e r  
o r  on l y  one o f  the  Phipps Bend u n i t s  completed i s  environmental ly comparable t o  
the  C l i nch  R iver  s i t e  w i t h  respect  t o  the  impact o f  cons t ruc t ion  and opera t ion  
on the  aquat ic  b i o t a  i n h a b i t i n g  the  source and rece i v ing  water body. If, how- 
ever,  bo th  Phipps Bend u n i t s  are completed, the  s i t i n g  o f  an LMFBR a t  the  same 



s i t e  may r e s u l t  i n  s i g n i f i c a n t  impacts t o  Ho ls ton  R i ve r  b i o t a ;  t h e r e f o r e ,  under 
t h i s  s i t i n g  c o n f i g u r a t i o n ,  t h e  C l i n c h  R i ve r  p l a n t  i s  env i ronmenta l l y  p re fe rab le .  

1.3.4.2 T e r r e s t r i a l  Resources 

NO Federal lands o r  n a t u r a l  landmarks a re  l oca ted  on o r  near t h e  s i t e ,  and 
there  a re  no s t a t e  o r  l o c a l  parks on s i t e .  Panther Creek S ta te  Park (Hamlin 
county) i s  about 35 m i l e s  southwest of t h e  s i t e ,  and War r io rs  Path S t a t e  Park 
i s  about 20 m i l e s  t o  t h e  eas t -nor theas t .  There a re  no s t a t e  f o r e s t s  i n  t h e  
area. 

NO p r i v a t e l y  ded ica ted  areas a re  on s i t e .  There a re ,  however, approx imate ly  10 
p r i v a t e  r e c r e a t i o n a l  s i t e s  i n  Hawkins County ( t he  county  i n  which t h e  Phipps 
Bend s i t e  i s  loca ted) .  

There a re  no c r i t i c a l  h a b i t a t  areas on o r  near t h e  s i t e .  The John Sev ie r  Wi ld-  
l i f e  Management Area i s  10 m i l es  southwest o f  t he  s i t e .  

The vege ta t i on  of t h e  Phipps Bend s i t e  i s  h i g h l y  d i s t u rbed ,  s t r o n g l y  r e f l e c t i n g  
the e f f e c t s  o f  r e l a t i v e l y  i n t ense  land-use a c t i v i t i e s ,  i n c l u d i n g  t h e  cons t ruc -  
t i o n  o f  a  commercial nuc lear  power genera t ing  f a c i l i t y .  P rev i ous l y ,  t h e  l and  a t  
the s i t e  was used p r i m a r i l y  f o r  pas tu re  and crop land.  

Some o f  t h e  s i t e  w i l d l i f e  h a b i t a t  has been d i s t u r b e d  by c o n s t r u c t i o n  a c t i v i t i e s .  
T e r r e s t r i a l  game spec ies p o s s i b l y  s t i l l  o c c u r r i n g  a t  o r  near Phipps Bend i n c l u d e  
t he  grey s q u i r r e l ,  c o t t o n t a i l  r a b b i t ,  bobwhite q u a i l ,  r u f f e d  grouse, and mourn- 
i n g  dove. Furbearers  may i n c l u d e  r e d  and g rey  fox ,  skunk, opossum, weasel, 
woodchuck, mink, and muskrat. The woodduck i s  t h e  most abundant ly  o c c u r r i n g  
waterfowl spec ies a t  t h e  s i t e .  No Fede ra l l y  endangered o r  th rea tened  species 
have been recorded on t h e  s i t e .  

F ive  s t a t e  l i s t e d  spec ies have been occas iona l l y  noted on t h e  s i t e  (NUREG-0168). 

There i s  no a c t i v e  a g r i c u l t u r a l  ope ra t i on  ons i t e .  O f  t h e  1270 acres o f  t h e  
e x i s t i n g  s i t e ,  approx imate ly  400 acres a re  est imated by t h e  s t a f f  t o  be poten- 
t i a l l y  c l a s s i f i a b l e  "pr ime farmland."  

Ons i te  r i p a r i a n  h a b i t a t  e x i s t s  a long t h e  Ho ls ton  River .  Smal l ,  p r o d u c t i v e  
wet land areas have been developed on t h e  s i t e  as a  r e s u l t  o f  c o n t r o l l e d  con- 
s t r u c t i o n  r u n o f f .  

The s i t e ' s  t e r r e s t r i a l  resources have been impacted by c o n s t r u c t i o n  a c t i v i t i e s  
r e l a t e d  t o  PBNP. Thus, because o f  t h e  a l ready  d i s t u r b e d  na tu re  o f  t h e  s i t e  and 
the  l a c k  o f  any i d e n t i f i e d  unique o r  unusual t e r r e s t r i a l  resources a t  Phipps 
Bend, t h e  s t a f f  concludes t h a t  t h e  Phipps Bend s i t e  would be s l i g h t l y  p r e f e r a b l e  
t o  t h e  C l i n c h  R i v e r  s i t e  i n  terms o f  t h e  p o t e n t i a l  r educ t i on  o f  impacts t o  t h e  
r e g i o n ' s  t e r r e s t r i a l  resources,  a l though  t h i s  r e d u c t i o n  would be s l i g h t  f o r  
e i t h e r  s i t e .  

If the  LMFBR p l a n t  were p laced  on an und is tu rbed  area o f  Phipps Bend s i t e ,  t h e  
s i t e  would o f f e r  no s u b s t a n t i a l  advantage i n  terms o f  impacts on t e r r e s t r i a l  
resources. Th i s  judgment recognizes t h a t  t he  s t a f f  has a l ready  found t h a t  t h e  



t e r r e s t r i a l  resources on the  C l i nch  R iver  s i t e  are no t  unique and t h a t  impacts 
on them from c o n s t r u c t i o n  and opera t ion  o f  t he  CRBRP would be smal l .  However, 
i f  some c lea red  p o r t i o n  o f  t h e  s i t e  becomes a v a i l a b l e ,  t h i s  s i t e  would be 
p r e f e r a b l e  i n  terms o f  impacts on t e r r e s t r i a l  resources. 

1 .3 .5  Socioeconomics 

No designated "scenic  r i v e r s "  o r  o the r  r e c r e a t i o n a l  areas a re  loca ted  on t he  
Phipps Bend s i t e .  The c l o s e s t  c u l t u r a l  area i s  t he  b i r t h p l a c e  o f  Davey Crocke t t ,  
20 m i l e s  away. 

Several h i s t o r i c  landmarks a re  l oca ted  w i t h i n  10 m i l es  o f  t he  s i t e .  The c l o s e s t  
i s  Stony Po in t ,  t he  o l d e s t  b r i c k  house i n  Hawkins County, which i s  2  m i l es  from 
Phipps Bend. No h i s t o r i c  landmarks have been l oca ted  on s i t e .  Several archeo- 
l o g i c a l  s i t e s  have been found on s i t e ,  b u t  t h e  Advisory Council on H i s t o r i c  Pre- 
se rva t i on  has found t h a t  c u r r e n t  cons t ruc t i on  w i l l  n o t  impact them (NUREG-0168). 

Ons i te  resources appear s u f f i c i e n t l y  l i m i t e d  so as t o  make Phipps Bend compara- 
b l e  t o  the  C l i nch  R i ve r  s i t e  i n  t h i s  respect.  

No a d d i t i o n a l  l and  purchases would be needed, and no displacement would occur. 
Therefore, the  Phipps Bend s i t e  i s  comparable t o  t he  C l i nch  River  s i t e  w i t h  
respec t  t o  displacement o f  r e s i d e n t i a l  and economic a c t i v i t i e s .  

The s i t e  i s  access ib le  from U.S. Highway 1 1 W  (NUREG-0168). Cons t ruc t ion  t r a f f i c  
cou ld  cause congest ion, a  longer  p e r i o d  o f  peak t r a f f i c  i n  K ingspor t ,  and addi -  
t i o n a l  problems i n  Hawkins County. Assuming simultaneous cons t ruc t i on  a t  t h e  
Phipps Bend commercial s t a t i o n ,  breeder c o n s t r u c t i o n  t r a f f i c  would f u r t h e r  
impact an a l ready  burdened t r a f f i c  network. This  s i t u a t i o n  would be l e s s  d e s i r -  
ab le  than t h e  C l i n c h  R i ve r  s i t e ,  which has a  more ex tens ive  road system a v a i l a b l e .  
I f  t h e  PNBP u n i t s  a re  n o t  cons t ruc ted  s imul taneously  w i t h  t h e  breeder reac to r ,  
t r a f f i c  would be l e s s  b u t  t he  impact would s t i l l  be l e s s  p re fe rab le  than  a t  t h e  
C l i n c h  R iver  s i t e .  

I f  t h e  PBNP u n i t s  a re  b u i l t ,  an a d d i t i o n a l  b u i l d i n g  on t h e  s i t e  would add 
r e l a t i v e l y  l i t t l e  v i s u a l  i n t r u s i o n ,  and l e s s  than  a  r e a c t o r  a t  C l i nch  R iver .  
However, because o f  t h e  r e l a t i v e l y  small amount 'of  work t h a t  has been completed 
a t  Phipps Bend, o f f s i t e  v i sua l  i n t r u s i o n ,  c u r r e n t l y  minimal,  could be no t i ce -  
ab le  i f  one o r  bo th  PBNP u n i t s  a re  cance l led  and an LMFBR i s  const ructed.  Th is  
s i t u a t i o n  i s  comparable t o  t h a t  a t  t h e  C l i nch  R iver  s i t e  w i t h  respect  t o  v i s u a l  
i n t r u s i o n .  

The est imated p o t e n t i a l  cons t ruc t i on  l a b o r  f o r c e  around Phipps Bend i s  19,832 
workers. Therefore, t h e  demands on t h e  reg iona l  l a b o r  f o r c e  would be l e s s  
favorab le  than a t  t h e  C l i nch  R i ve r  s i t e  where t he  l abo r  f o r c e  i s  est imated t o  
be 22,905. 

Ove ra l l ,  t he  s t a f f  judges the  Phipps Bend s i t e  t o  be l ess  des i rab le  than t h e  
C l i n c h  R iver  s i t e  w i t h  respect  t o  socioeconomic impacts o f  the  LMFBR p l a n t .  



1.3.6 Popu la t ion  Dens i ty  

popu la t ion  t o t a l s  and p r o j e c t i o n s  i n  the  v i c i n i t y  o f  t h e  Phipps Bend s i t e  are 
as fo l lows :  

1980 1990 2030 

Distance To ta l  Dens i ty  To ta l  Densi ty  To ta l  Dens i ty  
from s i t e  popu- (persons/ popu- (persons/ popu- (persons/ 

l a t i o n  m i 2 )  l a t i o n  m i 2 )  l a t i o n  m i  2, 

5,737 73 6,648 85 15,315 195 
23,297 74 30,245 96 125,296 399 ' 

174,342 139 216,975 173 659,864 525 
373,617 132 468,690 166 1,455,201 515 

Comparable data f o r  t he  proposed CRBRP s i t e  a re  i n  Sect ion 1.1.6. 

Although t h e  data i n d i c a t e  t h a t  t h e  t o t a l  popu la t i on  and popu la t i on  d e n s i t i e s  
are lower a t  t h i s  a l t e r n a t i v e  s i t e  than  a t  C l i nch  River ,  bo th  s i t e s  have 
popu la t ion  d e n s i t i e s  which are w e l l  below t h e  th resho ld  values o f  Regulatory 
Guide 4.7 and c r i t e r i o n  VI.2.b(7) o f  t h e  proposed r u l e  on a l t e r n a t i v e  s i t e s ,  
and, t he re fo re ,  bo th  s i t e s  a re  i n  areas o f  low popu la t ion  dens i ty .  

1 
I The s t a f f  concludes t h a t ,  desp i t e  ac tua l  d i f f e rences  i n  populat ion '  dens i t y ,  

t he  r e s i d u a l  acc iden t  r i s k s  a re  no t  expected t o  be s i g n i f i c a n t l y  d i f f e r e n t  and 
would be very  low a t  e i t h e r  s i t e .  Consequently, n e i t h e r  s i t e  i s  considered t o  
be env i ronmenta l ly  p r e f e r a b l e  compared t o  t h e  o ther  w i t h  regard t o  popu la t i on  
densi ty .  

1.3.7 I n d u s t r i a l ,  M i l i t a r y ,  and Transpor ta t ion  F a c i l i t i e s  

A small p l a s t i c s  manufactur ing p l a n t  err~ploying about 100 people i s  l oca ted  
approximately 1 m i l e  nor th-nor thwest  o f  t he  nearest  sa fe t y - re la ted  s t ruc tu res .  
Several o the r  p l a n t s  a re  l oca ted  between 2.7 and 4.3 mi les  from t h e  Phipps Bend 
p l a n t .  Because o f  t h e  q u a n t i t i e s  o f  ma te r i a l  and d is tances involved,  these 
i n d u s t r i e s  w i l l  n o t  adversely  a f f e c t  t h e  safe opera t ion  o f  a  nuc lear  p l a n t .  

There i s  no commercial barge t r a f f i c  on t he  Hols ton R iver  i n  t h e  v i c i n i t y  o f  
t h e  s i t e .  

Ch lo r ine  and acetaldehyde have been i d e n t i f i e d  as t o x i c  ma te r i a l s  t ranspor ted  
near t he  s i t e  t h a t  would r e q u i r e  r e a c t o r  c o n t r o l  room p ro tec t i on .  

The nearest  r a i l r o a d  passes t h e  s i t e  approximately 7500 f t  from t h e  nearest  
s a f e t y - r e l a t e d  s t ruc tu re .  Muni t ions are shipped on t h i s  r a i l r o a d  t o  o r  f rom 
the  Hols ton A r m y  Ammunition P lan t ,  which i s  approximately 8  mi les  nor theas t  of 
t h e  s i t e .  Th is  separa t ion  d is tance  i s  adequate t o  prec lude adverse e f f e c t s  on 
a  nuc lear  p l a n t  because o f  acc iden ta l  detonat ions. 



A smal l  county a i r p o r t  w i t h  a  s i n g l e  3500 - f t  runway i s  4.2 m i l es  west o f  t h e  
s i t e .  There a re  a i rways and t r a i n i n g  rou tes  l oca ted  f rom 1.2 m i l es  t o  7  m i l e s  
from t h e  s i t e .  Based on da ta  on a v i a t i o n  a c t i v i t i e s  near  t h i s  s i t e  and on 
s t a f f  a n a l y s i s  of  s i m i l a r  a c t i v i t i e s  a t  o t h e r  nuc lear  power p l a n t  s i t e s ,  t h e  
staff, conc l  udes t h a t  t he  probabi  1  i ty  o f  an a i r c r a f t  c rash ing  i n t o  t h e  Phipps 
B e n d ' p l a n t  i s  w i t h i n  t he  acceptance c r i t e r i a  o f  Standard Review Plan Sec t ion  
2.2.3 (NUREG-0800) and i s  acceptable.  

A 6 .25- in . -d iameter  n a t u r a l  gas p i p e l i n e  passes about 7500 f t  nor thwest  o f  t h e  
s i t e .  Because o f  t h e  s i z e  o f  t h e  l i n e  and t h e  d i s tance  invo lved ,  t h i s  p i p e l i n e  
does n o t  represen t  a  hazard t o  t he  sa fe  ope ra t i on  o f  a  nuc lear  p l a n t .  

The s t a f f  concluded t h a t  a d d i t i o n a l  expendi tures necessary t o  make t h e  p l a n t  
l i c e n s a b l e  a t  t h e  Phipps Bend s i t e  w i t h  respec t  t o  t h e  above hazards would n o t  
be s i g n i f i c a n t l y  g rea te r  than  a t  t h e  C l i n c h  R i ve r  s i t e .  

1 .4  Yel low Creek 

The Yel low Creek s i t e  i s  l oca ted  i n  no r t heas t  M i s s i s s i p p i ,  about 9 m i l e s  n o r t h  
o f  Iuka ,  M i s s i s s i p p i ,  and 30 m i l e s  west-northwest o f  F lorence,  Alabama. Two 
1285 MWe nuc lea r  u n i t s  a r e  p a r t i a l l y  cons t ruc ted  on t h e  1160-acre s i t e .  The 
coo rd i  nates a r e  34O57' 24" 1  a t i  tude, 88O12'57" 1  ongi  tude. 

1 .4 .1  Geology and Seismology 

The Yel low Creek s i t e  i s  on t h e  boundary between t h e  Cent ra l  S tab le  Region 
Tec ton ic  Prov ince and t h e  G u l f  Coastal  P l a i n  Province. S t r u c t u r a l l y  t h e  s i t e  
i s  on t h e  eas t  f l a n k  o f  t h e  M i s s i s s i p p i  Embayment and t h e  west f l a n k  o f  t h e  
N a s h v i l l e  Dome. The New Madrid f a u l t e d  b e l t  i s  about 80 m i l e s  west o f  t h e  
s i t e .  The SSE i s  based on t h e  p o s t u l a t e d  occurrence o f  an M M I  V I I - V I I I  i n  t h e  
v i c i n i t y  o f  t h e  s i t e  and an M M I  X I - X I 1  80 m i l e s  from t h e  s i t e .  

The s i t e  i s  on a  d i ssec ted  p l a teau  w i t h  an average e l e v a t i o n  o f  600 f t  msl. 
P l a n t  s t r u c t u r e s  w i l l  be founded on t h e  F t .  Payne fo rmat ion ,  a  ca lcareous s i l t -  
s tone t h a t  does n o t  t y p i c a l l y  suppor t  t h e  development o f  cavernous o r  k a r s t  
cond i t i ons .  Bedrock i s  o v e r l a i n  by severa l  tens  o f  f e e t  o f  r e s i d u a l  s o i l ,  
a l l u v i a l  sands o f  t h e  Cretaceous Eutaw format ion,  and sand and g rave l  t e r r a c e  
depos i ts .  

The Yel low Creek s i t e  i s  cons idered t o  be equ i va len t  t o  t h e  C l i n c h  R i ve r  s i t e  
f o r  t h e  proposed LMFBR because se ismic des ign requi rements a r e  s i m i l a r  a t  t h e  
two s i t e s ,  and t h e  foundat ion  r o c k  a t  bo th  s i t e s  i s  o f  h i g h  q u a l i t y .  The s t a f f  
concluded t h a t  l i c e n s i n g  cos ts  w i t h  respec t  t o  these parameters would be com- 
pa rab le  t o  those a t  t h e  C l i n c h  R i ve r  s i t e .  

1.4.2 Hydrology 

The Yel low Creek s i t e  i s  on t h e  eas t  bank o f  t h e  Yel low Creek embayment o f  P ick-  
w i ck  Lake, which i s  on t h e  Tennessee River .  The average annual f l o w  i n  t h e  
Tennessee R i ve r  a t  t h i s  l o c a t i o n  i s  56,000 c f s .  Thus, t h i s  s i t e  i s  more f avo r -  
ab le  than  t he  C l i n c h  R i ve r  s i t e  w i t h  respec t  t o  water  a v a i l a b i l i t y .  However, 
because o f  t h e  smal l  amount o f  water  needed f o r  t h e  proposed LMFBR, water  a v a i l -  
a b i l i t y  i s  a  r e l a t i v e l y  i n s i g n i f i c a n t  issue. 



The nearest  d r i n k i n g  water  i n t a k e  i s  about 10 m i l e s  downstream. There a re  
approximately 20,000 people (1970 census) downstream w i t h i n  50 m i  l e s  of t he  
s i t e  and ad jacen t  t o  t h e  Tennessee River .  The r a t i o  o f  people p o t e n t i a l l y  
served t o  r i v e r  f l ow r a t e  i s  there fo re  20,000/56,000, o r  about 0.35 person/cfs, 
which i s  lower  than  t h e  7.7 people/c fs  f o r  t he  C l i n c h  R iver  s i t e .  Yel low 
Creek i s  t he re fo re  p re fe rab le  on t h e  bas is  o f  popu la t i on  served and d i l u t i o n  
of l i q u i d  e f f l u e n t s .  

Minimum p l a n t  grade i s  about 500 ft msl, which i s  about 86 f t  above normal f u l l  
pool on P ickw ick  Lake. Therefore, f l ood ing  o r  encroachment on to  t h e  f l o o d  p l a i n  
should be minimal a t  t h i s  s i t e ,  making i t  comparable t o  t h e  C l i n c h  R i ve r  s i t e  
i n  t h i s  regard. 

The s i t e  i s  on unconsol idated m a t e r i a l s  o f  low pe rmeab i l i t y .  Transpor t  of 
r a d i o a c t i v i t y  through groundwater would be r e l a t i v e l y  l e s s  a t  t h i s  s i t e  than  a t  
the  Murphy H i l l ,  H a r t s v i l l e ,  o r  CRBRP s i t e .  

Overa l l ,  t h e  Yel low Creek s i t e  i s  more f avo rab le  than t h e  CRBRP s i t e  i n  regard 
t o  hydrology. However, cos ts  r e l a t i v e  t o  hydro logy aspects o f  l i c e n s i n g  a re  
judged t o  be .comparable. 

1 .4 .2 .1 Water Q u a l i t y  

Makeup water  f o r  t h e  c losed-cyc le  Yel low Creek Nuclear P l a n t  w i l l  be drawn from 
Yellow Creek and s t a t i o n  discharges w i l l  be re tu rned  d i r e c t l y  t o  t h e  Tennessee 
River .  

Near t h e  s i t e  t h e  Tennessee R i ve r  i s  o f  moderate hardness and r e l a t i v e l y  low i n  
d isso lved  minera ls .  M inera l  q u a l i t y  would be considered s l i g h t l y  b e t t e r  than  
t h a t  o f  t h e  C l i n c h  River .  The waters o f  Yel low Creek would be considered very  
s o f t ,  b u t  Yel low Creek tends t o  be h i ghe r  i n  d i sso l ved  o rgan ics  than  t he  Tennes- 
see River .  Both water  bodies a re  o f  good q u a l i t y  f rom t h e  s a n i t a r y  eng ineer ing  
s tandpoint ,  demonstrat ing t h a t  they  are r e l a t i v e l y  f r e e  o f  s t resses from munic i -  
pa l  waste discharges. P ickw ick  Lake does s t r a t i f y  thermal l y  i n  summer months 
and a t  such t imes t h e  d i sso l ved  oxygen concen t ra t i on  decreases markedly w i t h  
depth. Dur ing  t h e  d r y  season, which i s  t h e  p e r i o d  o f  i n t e r e s t  f o r  assessing 
impact t o  wate r  q u a l i t y ,  t h e  f l o w  from Yel low Creek decreases t o  a  very  low r a t e ,  
a t  t imes reach ing  zero. Thus, a t  such t imes,  t h e  makeup would e s s e n t i a l l y  be 
Tennessee R i ve r  water.  

Surface temperature o f  t h e  Tennessee R iver  a t  t imes n a t u r a l l y  exceeds t h e  S ta te  
o f  M i s s i s s i p p i  maximum temperature standard. Therefore,  i t  i s  necessary t h a t  
a l t e r n a t i v e  temperature l i m i t a t i o n s  be es tab l i shed  as p resc r i bed  i n  Sec t ion  
316(a) o f  t h e  Clean Water Act. 

Because o f  t h e  l a r g e  f l o w  i n  t h e  Tennessee R iver  and because o f  t h e  smal l  addi -  
t i o n  o f  chemicals a t  t h e  Ye1 low Creek p l a n t ,  t h e  FES (NUREG-0365) concluded 
t h a t  chemical discharges would be w i t h i n  a p p l i c a b l e  water q u a l i t y  standards and, 
i n  f a c t ,  t h a t  water  q u a l i t y  i n  P ickwick Lake would no t  be changed measurably by 
t he  two 1285 MWe u n i t s ,  and t h e  a d d i t i o n  o f  t h e  350 MWe breeder u n i t  would n o t  
a l t e r  t h i s  conc lus ion.  



Because attainment o f  s t a t e  water q u a l i t y  standards resu l ted  i n  no specia l  m i t i -  
ga t i ve  requirements a t  Yellow Creek, t h i s  s i t e  i s  s l i g h t l y  b e t t e r  than the  pro- 
posed Cl inch River s i t e  r e l a t i v e  t o  impact on water q u a l i t y .  

1.4.3 Meteorology 

The meteorological considerat ions f o r  Yellow Creek are s i m i l a r  t o  those f o r  t he  
s i t e s  discussed above and the C l inch River s i t e  (see Sect ion 1.1.3 above). 

1.4.4 Ecology 

1.4.4.1 Aquatic Ecology 

An LMFBR would withdraw water from the Yellow Creek embayment and discharge 
i n t o  Pickwick Lake f o r  the  closed-cycle coo l i ng  system. 

Based on in format ion  provided t o  the  NRC dur ing  the  Yellow Creek Nuclear P lan t  
Un i t s  1 and 2 const ruc t ion  permi t  review, the  Yellow Creek embayment o f  the  
lake i s  important t o  the  maintenance of the  rese rvo i r  f i s h e r y  (NRC, 1977). The 
embayment and Pickwick Lake proper are dominated ( i n  terms o f  r e l a t i v e  abundance) 
by g izzard  shad, t h r e a d f i n  shad, bass, and sunf ish. The embayment serves as an 
important nursery area o f  t he  rese rvo i r ,  and i t  supports a s i g n i f i c a n t  commercial 
f i s h e r y  f o r  b lue  c a t f i s h ,  channel c a t f i s h ,  f la thead c a t f i s h ,  smallmouth b u f f a l o ,  
and carp (ER, App F-7). The embayment a lso  supports a s i g n i f i c a n t  spor ts  f i s h e r y  
f o r  bass, sunf ish,  whi te bass, and wh i te  crappie. 

No aquat ic  species co l l ec ted  i n  the  area are l i s t e d  as threatened o r  endangered 
by the  U.S. F i sh  and W i l d l i f e  Service. Cyceptus elongatus (b lue sucker), co l -  
l e c t e d  from Pickwick Lake, i s  considered threatened by the  State o f  Tennessee 
(TWRA, 1975). 

The Yellow Creek s i t e  was evaluated from the standpoint  o f  two s i t i n g  s i t ua t i ons :  
t he  LMFBR u n i t  w i t h  the  two l i g h t  water reac tor  u n i t s  completed and the  LMFBR as 
the  on ly  opera t ing  u n i t  on the s i t e .  The Yellow Creek s i t e  was compared t o  the  
C l inch River  s i t e  w i t h  regard t o  impacts t o  aquat ic  b i o t a  associated w i t h  p l a n t  
const ruc t ion  and operat ion. 

I f  both o f  t he  Yellow Creek u n i t s  are completed, an add i t i ona l  i n take  f o r  an 
LMFBR would have t o  be b u i l t  and the  r e s u l t i n g  impacts r e s u l t i n g  from construc- 
t i o n  would be comparable t o  those a t  t he  C l inch River  s i t e ;  however, i f  one o r  
both o f  t he  Yellow Creek u n i t s  were cancelled, then an LMFBR could u t i l i z e  the  
r e s u l t i n g  excess in take  capaci ty ,  thereby causing l i t t l e  o r  no impact t o  aquat ic  
b i o t a  as a r e s u l t  o f  in take const ruc t ion  because l i t t l e  i n r i v e r  const ruc t ion  
r e l a t i v e  t o  t h a t  requ i red  a t  t h e  C l inch River s i t e  would be necessary. The 
Yellow Creek s i t e  would then be environmental ly p re fe rab le  w i t h  respect t o  
in take const ruc t ion .  

The discharge p i p e l i n e  has no t  been constructed f o r  t he  Yellow Creek p l a n t  and 
i t  i s  presumed t h a t  i t  could be sized s l i g h t l y  l a r g e r  t o  accommodate the  addi- 
t i o n a l  LMFBR blowdown f low. With respect t o  the impact on aquat ic  organisms o f  
const ruc t ion  o f  t he  discharge p i p e l i n e ,  the  two s i t e s  are environmental ly com- 
parable. ~ h ' e  Yellow Creek s i t e  a l ready has a barge-unloading f a c i l i t y ,  s i t e  



I has been completed f o r  t h e  Yel low Creek u n i t s ,  and s i t e  runof f -  
ho ld i ng  f a c i l i t i e s  a re  f unc t i ona l .  Aquat ic  impacts assoc ia ted  w i t h  c o n s t r u c t i o n  

,of t he  barge-unloading f a c i l i t y  and a d d i t i o n a l  s i t e  p r e p a r a t i o n  f o r  t h e  breeder 
would be minimal a t  t h e  Yel low Creek s i t e .  Therefore, w i t h  respec t  t o  these 

a c t i v i t i e s ,  t h e  Ye1 1  ow Creek s i t e  i s  env i  ronmental l y  p r e f e r a b l e  t o  
t he  C l i n c h  R i ve r  s i t e .  

On balance, c o n s t r u c t i o n  impacts a t  t he  Yel low Creek s i t e  would be environmen- 
t a l l y  p r e f e r a b l e  t o  those  a t  t h e  C l i n c h  R iver  s i t e  i f  b o t h  Yel low Creek u n i t s  

I a re  completed, as w e l l  as i f  one o r  bo th  o f  t h e  Yel low Creek u n i t s  a re  cance l led .  
However, c o n s t r u c t i o n - r e l a t e d  impacts a r e  temporary, l a r g e l y  m i t i g a b l e ,  and can 
be scheduled t o  f u r t h e r  min imize e f f e c t s .  The a p p l i c a n t s  w i l l  be r e q u i r e d  t o  
implement an approved e ros ion -con t ro l  p l a n  p r i o r  t o  cons t ruc t i on .  Al though 
p r e f e r a b i l i t y  of one s i t e  over  another can be es tab l i shed  f o r  cons t ruc t i on -  
r e l a t e d  impacts, t h e  s t a f f  f i n d s ,  based on t h e  above, t h a t  t h e  importance of 
t h i s  p r e f e r a b i  1  i t y  i n  t h e  e v a l u a t i o n  o f  a1 t e r n a t i v e s  i s  m i  nor. 

The impacts on aqua t i c  b i o t a  o f  p l a n t  ope ra t i on  a t  t h e  Yel low Creek s i t e  as a  
r e s u l t  o f  impingement, ent ra inment ,  and t h e  thermal plume were analyzed f o r  
both s i t i n g  s i t u a t i o n s .  Use o f  t h e  e x i s t i n g  o r  a  new p e r f o r a t e d  p i p e  i n t a k e  a t  
the  Yel low Creek s i t e  would r e s u l t  i n  n e g l i g i b l e  impingement and ent ra inment  
losses comparable t o  those expected a t  t h e  CRBRP s i t e .  

For e i t h e r  s i t i n g  s i t u a t i o n  t h e  use o f  t h e  Yel low Creek d ischarge p i p e l i n e  
would have an inconsequent ia l  impact on aqua t i c  b i o t a  i n h a b i t i n g  Pickwick Lake, 
whereas t h e  thermal d ischarge  from t h e  CRBRP a t  t h e  C l i n c h  R iver  s i t e  has t h e  
p o t e n t i a l ,  under low- o r  no- f low cond i t i ons ,  t o  impact s t r i p e d  bass t h a t  u t i l i z e  
t h a t  s t r e t c h  o f  r i v e r  as a  thermal r e fuge  d u r i n g  t h e  l a t e  summer and e a r l y  f a l l  
(see Sect ions 2.7.2 and 5.3.2.2). Should s tud ies  conducted by t h e  app l i can t s  
p r i o r  t o  p l a n t  ope ra t i on  f a i l  t o  conc lus i ve l y  demonstrate t h a t  impact t o  s t r i p e d  
bass w i l l  n o t  occur,  t h e  a p p l i c a n t s  have committed (Longenecker, 1982) t o  
r e s t r i c t i n g  t h e  thermal d ischarge from t h e  CRBRP d u r i n g  pe r i ods  when t h e  r i v e r  
water temperature i s  h i g h  and zero f l o w  cond i t i ons  e x i s t .  Furthermore, EPA i n  
t he  d r a f t  NPDES pe rm i t  ( I I I . M ,  see Appendix H) w i l l  r e q u i r e  t h a t  no thermal 
impact t o  s t r i p e d  bass occur  because o f  p l a n t  opera t ion .  Thus, t h e  Ye1 low Creek 
s i t e  i s  judged env i ronmenta l l y  comparable t o  t h e  C l i n c h  R i ve r  s i t e  w i t h  respec t  
t o  t h e  p o t e n t i a l  f o r  impact on aqua t i c  b i o t a  as a  r e s u l t  o f  t h e  thermal discharge. 

Overa l l ,  t h e  s t a f f  concludes t h a t  s i t i n g  t he  LMFBR demonstrat ion p l a n t  a t  t h e  
Yel low Creek s i t e  con f i gu ra t i ons  would be env i ronmenta l l y  comparable t o  t h e  
C l i n c h  R i ve r  s i t e  w i t h  respec t  t o  t h e  impact o f  c o n s t r u c t i o n  and ope ra t i on  on 
t he  aqua t i c  b i o t a  i n h a b i t i n g  t h e  source and r e c e i v i n g  water  bodies.  

1.4.4.2 T e r r e s t r i  a1 Resources 

No Federal lands o r  n a t u r a l  landmarks a re  on o r  near t he  s i t e .  There a re  no 
s t a t e  o r  l o c a l  parks on t h e  s i t e .  However, two l a r g e  s t a t e  parks (J. P. Coleman 
Sta te  Recreat ional  Area and Tishomingo S ta te  Park) a re  l oca ted  w i t h i n  t he  area 
(T i  shomi ngo County). 

Whi le t he re  a re  no p r i v a t e l y  dedicated areas on t h e  s i t e ,  r e c r e a t i o n a l  areas 
o r i e n t e d  toward wate r  a c t i v i t i e s  a re  numerous i n  t h e  area. 



There a re  no c r i t i c a l  h a b i t a t  areas on o r  near t h e  s i t e .  

Before t h e  s t a r t  o f  c o n s t r u c t i o n  a c t i v i t i e s  r e l a t e d  t o  Yel low Creek U n i t s  1 and 
2, t h e  s i t e  was predominant ly forested. Only 5% of t h e  1160 arces had been 
c lea red  f o r  pas tu re  o r  o the r  a g r i c u l t u r a l  uses. As a  r e s u l t  o f  c o n s t r u c t i o n  
a c t i v i t i e s ,  t h e  s t a f f  est imates t h a t  approximately 30% of t h e  s i t e  has been 
c lea red  o r  o therwise a f f ec ted .  

No Fede ra l l y  l i s t e d  r a r e  o r  endangered species a r e  found on t h e  s i t e .  P r i o r  t o  
c o n s t r u c t i o n  a c t i v i t i e s ,  t h e r e  was a  r a t h e r  h i g h  d i v e r s i t y  of animals on s i t e .  
Th is  d i v e r s i t y  s t i l l  e x i s t s  i n  t h e  reg ion  (NUREG-03651, b u t  c o n s t r u c t i o n  
a c t i v i t i e s  have reduced bo th  animal popu la t ions  and d i v e r s i t y .  There a re  no 
r a r e  o r  endangered species on t he  s i t e .  

There a r e  no a g r i c u l t u r e  a c t i v i t i e s  on t h e  s i t e ,  and t h e  s t a f f  est imates t h a t  
t h e  s i t e  con ta ins  l i t t l e  o r  no pr ime o r  unique farmland. 

Two smal l  areas o f  wet lands have been impacted by c o n s t r u c t i o n  a c t i v i t i e s .  
Fu r the r  impact by s i t i n g  another f a c i l i t y  a t  t h i s  s i t e  c o u l d  occur ,  b u t  
inexpensive compensating measures can be adopted. 

Assuming t h a t  t h e  demonstrat ion p l a n t  i s  p laced on an und is tu rbed p o r t i o n  of 
t h e  Yel low Creek s i t e ,  t-he s i t e  would o f f e r  no s u b s t a n t i a l  advantage over  t h e  
C l i n c h  R i ve r  s i t e  i n  terms of impacts on t e r r e s t r i a l  resources. Th i s  judgment 
recognizes t h a t  t h e  s t a f f  has a l ready  found t h a t  t h e  t e r r e s t r i a l  resources on 
t h e  C l i n c h  R i ve r  s i t e  a re  n o t  unique and t h a t  impacts on them from c o n s t r u c t i o n  
and ope ra t i on  o f  t h e  CRBRP would be smal l .  However, if one o r  more of t h e  
p a r t i a l l y  cons t ruc ted  u n i t s  a re  cance l led  and some c lea red  p o r t i o n  of t h e  s i t e  
becomes a v a i l a b l e ,  t h e  Ye1 low Creek s i t e  would be p r e f e r a b l e  i n  terms of 
impacts t o  t e r r e s t r i a l  resources. 

1.4.5 Socioeconomics 

There a r e  no h i s t o r i c  s t r u c t u r e s  loca ted  on t h e  Yel low Creek s i t e ,  a l though an 
h i s t o r i c  cemetery i s  l oca ted  i n  t he  immediate v i c i n i t y  (NUREG-0365). TvA con- 
ducted an i n t e n s i v e  a rcheo log ica l  survey and found numerous a rcheo log i ca l  s i t e s  
( i b i d ) .  Scenic and r e c r e a t i o n a l  enjoyment of t h e  area have a1 ready been d i s -  
rup ted  by c o n s t r u c t i o n  a t  t h e  s i t e  ( i b i d ) .  

Placement o f  a  breeder r e a c t o r  on t h e  s i t e  of t h e  proposed Yel low Creek u n i t s  
would l i k e l y  d i s r u p t  numerous a rcheo log ica l  s i t e s .  Th is  s i t u a t i o n  would be 
l ess  p r e f e r a b l e  than  a t  t h e  C l i n c h  River  s i t e .  

Seven households were r e l o c a t e d  when c o n s t r u c t i o n  began a t  Yel low Creek, and no 
economic a c t i v i t i e s  r e q u i r e d  re loca t i on .  I t  i s  doubt fu l  t h a t  f u r t h e r  d isp lace-  
ment would be r e q u i r e d  i f  t h e  LMFBR were re loca ted  t o  Yel low Creek. T h i s  s i t u a -  
t i o n  would be comparable t o  C l i n c h  River  because no displacement i s  necessary a t  
t h e  proposed s i t e .  

Before Yel low Creek Nuclear P l a n t  cons t ruc t i on  began, ser ious  doubts e x i s t e d  
about t h e  a b i l i t y  o f  area roadways t o  handle c o n s t r u c t i o n  t r a f f i c  ( i b j d ) .  
S ta te  Routes 25 and 365, U.S. 73, Short  Road, and Old Iuka-Red Sulphur  Spr ings 
Road were expected t o  be h e a v i l y  impacted. Because of t h e  apparen t l y  i n h e r e n t  



de f i c i enc i es  i n  l o c a l  road  systems, t r a f f i c  congest ion would be more of a  prob- 
lem a t  Yel low Creek than  a t  t h e  C l i n c h  R i ve r  s i t e .  

Because a  good p o r t i o n  of t h e  commercial s t a t i o n  a t  Ye1 low Creek has been con- 
s t r u c t e d  (about one - t h i r d ) ,  t h e  v i s u a l  i n t r u s i o n  from adding a  breeder r e a c t o r  
the re  would be l e s s  than  a t  t h e  C l i n c h  R i ve r  s i t e .  

I The area w i t h i n  commuting d i s t ance  of t h e  Yel low Creek s i t e  i s  es t imated  t o  
con ta i n  a  c o n s t r u c t i o n  l a b o r  force of 10,177 by 1985. By t h i s  c r i t e r i o n ,  
Yellow Creek i s  l e s s  d e s i r a b l e  than  t h e  CRBRP s i t e ,  which would have a  work 
force o f  22,905. 

I Overa l l ,  t h e  s t a f f  cons iders  t h e  Yel low Creek s i t e  t o  be l e s s  d e s i r a b l e  t han  
C l i nch  R i ve r  i n  terms o f  socioeconomic impacts. 

I 1.4.6 Popu la t i on  Dens i t y  

popu la t ion  t o t a l s  and p r o j e c t i o n s  i n  t h e  v i c i n i t y  o f  t h e  Ye l low Creek s i t e  a re  
as f o l l ows :  

Dis tance T o t a l  Dens i t y  T o t a l  Dens i t y  T o t a l  Dens i t y  
from s i t e  popu- (persons/ popu- (persons/ popu- (persons/ 
( m i  1 l a t i o n  m i 2 )  l a t i o n  m i 2 )  l a t i o n  m i 2 )  

I Comparable da ta  f o r  t h e  proposed CRBRP s i t e  a re  i n  Sec t i on  1.1.6. 

Al though t h e  da ta  i n d i c a t e  t h a t  t h e  t o t a l  p o p u l a t i o n  and p o p u l a t i o n  d e n s i t i e s  
a re  lower  a t  t h i s  a l t e r n a t i v e  s i t e  than  a t  C l i n c h  R iver ,  b o t h  s i t e s  have 
popu la t i on  d e n s i t i e s  which a re  w e l l  below t h e  t h resho ld  va lues o f  Regula tory  
Guide 4.7 and c r i t e r i o n  VI.2.b(7) o f  t h e  proposed r u l e  on a l t e r n a t i v e  s i t e s ,  
and, t h e r e f o r e ,  b o t h  s i t e s  a re  i n  areas o f  low popu la t i on  d e n s i t y .  

i The s t a f f  concludes t h a t ,  desp i t e  ac tua l  d i f f e r e n c e s  i n  p o p u l a t i o n  dens i t y ,  
t h e  r e s i d u a l  acc i den t  r i s k s  a re  n o t  expected t o  be s i g n i f i c a n t l y  d i f f e r e n t  and 
would be ve ry  low a t  e i t h e r  s i t e .  Consequently, n e i t h e r  s i t e  i s  cons idered t o  
be environmental  l y  p r e f e r a b l e  compared t o  t h e  o the r  w i t h  regard  t o  p o p u l a t i o n  
dens i t y .  

1.4.7 I n d u s t r i a l ,  M i  1  i t a r y ,  and T ranspo r t a t i on  F a c i l  i t i e s  

An o i  1  s to rage  f a c i  1  i ty  i s  l oca ted  a t  t h e  Ye1 low Creek p o r t ,  approx imate ly  
1 .8  m i l e s  n o r t h  and west o f  t h e  Yel low Creek s i t e .  Th i s  d i s t ance  i s  s u f f i c i e n t  
t o  p rec lude  adverse e f f e c t s ,  except  f o r  smoke e f f e c t s  r e s u l t i n g  f rom f i r e s ,  
which may r e q u i r e  c o n t r o l  room p r o t e c t i o n .  



The c loses t  major land t ranspor ta t i on  rou te  i s  State Highway 25, about 2 mi les  
west o f  t he  s i t e .  The c loses t  a i r p o r t  i s  a t  Iuka  13 mi les south o f  t he  s i t e .  

The p l a n t  s i t e  i s  near two Federal airways and a m i l i t a r y  j e t  t r a i n i n g  area. 
Based on s t a f f  ana lys is  o f  these routes, the s t a f f  concludes t h a t  the  p robab i l -  
i t y  o f  an a i r c r a f t  crash i s  acceptably low ( l ess  than about per year) and 
need not  be considered i n  the  p l a n t  design basis.  

The c loses t  na tu ra l  gas p i p e l i n e  i s  a 6- in.  l i n e  loca ted 7.5 mi les northwest of 
t h e  s i t e .  The c loses t  r a i l r o a d  i s  7 mi les  t o  the northwest, w i t h  a spur extend- 
i n g  t o  the  Yellow Creek p o r t  1 .8  mi les northwest. These separat ion distances 
are  adequate t o  ensure no adverse impacts on a nuclear p l a n t .  

The main channel o f  the Tennessee River  i s  2 mi les east o f  the  s i t e  and i s  a 
major barge route.  Present ly ,  the  Yellow Creek embayment i s  no t  a v a i l a b l e  t o  
commercial barge t r a f f i c .  However, upon completion o f  the  Tennessee-Tombigbee 
Waterway, an est imated 24,000,000 tons o f  mater ia ls  w i l l  be shipped pas t  the  
s i t e  annual ly.  Appropr iate design and/or l o c a t i o n  o f  t he  p l a n t  i n take  s t ruc-  
t u r e  would ensure against  damage t o  the i n take  s t r u c t u r e  from barge c o l l i s i o n s  
and f i r e s .  The p l a n t  i t s e l f  should no t  be a f fec ted  by such hazards. 

The s t a f f  concluded t h a t  t he  add i t i ona l  costs o f  l i c e n s i n g  a t  Yellow Creek f o r  
p r o t e c t i o n  o f  t he  p l a n t  from nearby hazards are no t  l i k e l y  t o  be s i g n i f i c a n t l y  
g rea ter  than a t  the  C l inch  River  s i t e .  

2 DOE SITES 

2 . 1  Hanford 

The Hanford s i t e  i s  loca ted  i n  t h e  southeast area o f  DOE'S l a r g e  Hanford reser-  
va t ion ,  about 9 mi les  northwest o f  Nor th Richland, Washington, 1.5 mi les  nor th-  
northwest o f  t he  Fast F lux  Test F a c i l i t y  (FFTF), and 5 mi les  southwest o f  the  
Washington Pub l ic  Power Supply Systems' WNP-2 f a c i l i t y .  The coordinates are  
46'26 ' 00" 1 a t i  tude, 119O23' 00" 1 ongi tude. 

2.1.1 Geology and Seismol ogy 

The Hanford reserva t ion  i s  i n  the  Pasco Basin, a s t r u c t u r a l  downwarp w i t h i n  the  
Columbia R iver  Basa l t  Plateau o f  eastern Washington and Oregon and southern 
Idaho. The Pasco Basin i s  bounded by long sinuous f o l d s  i n  t h e  b a s a l t  bedrock 
t h a t  t rend  i n  genera l l y  east-west t o  northwest-southeast d i r e c t i o n s .  These 

' f o l d s  reach a maximum e l e v a t i o n  o f  more than 3500 f t  msl on t o p  o f  Ratt lesnake 
Mountain southwest o f  t he  s i t e .  The s i t e  surface e leva t i on  i s  about 450 f t  msl. 
The Hanford area i s  under la in  by a t  l e a s t  5000 f t  o f  b a s a l t  f lows ranging i n  
age from Miocene t o  Pliocene. Over ly ing basa l t  i n  the s i t e  area are several 
hundred f e e t  o f  dense Pl iocene-Pleistocene s o i l s  o f  the R ing fo ld  formation, 
which i s  o v e r l a i n  by g l a c i o f l u v i a l  sands and gravels. 

The area i s  charac ter ized by the  in f requent  occurrence o f  low- t o  moderate- 
i n t e n s i t y  earthquakes, the  sources o f  which are no t  known. There are i nd i ca -  
t i o n s  i n  t he  geologic record w i t h i n  the  reg ion  o f  r e l a t i v e l y  recent  t e c t o n i c  



a c t i v i t y .  The app rop r i a te  earthquake des ign bas is  f o r  t h i s  r eg ion  has n o t  been 
es tab l i shed ,  a l though much work i s  be ing  done by t h e  Washington Pub1 i c  Power 
supply System, Puget Power, and DOE t o  accomplish t h a t  goal .  Other f a c i l i t i e s  
i n  t he  reg ion  a r e  designed f o r  v i b r a t o r y  ground mot ion values o f  0.259 a t  WNP-1, 
2, and 4  and a t  FFTF, and 0.359 a t  t h e  Skagi t -Hanford s i t e ,  based on pre-  
Regulatory Guide 1.60 spect ra .  

I 
The s t a f f  be1 ieves  a  Hanford s i t e  i s  1  icensable,  b u t  because o f  t he  c u r r e n t  
unce r ta i n t y  of t h e  t e c t o n i c  regime a t  Hanford, t h i s  s i t e  i s  cons idered t o  be 
less  d e s i r a b l e  t han  t h e  C l i nch  R iver  s i t e  i n  regard  t o  geo log i ca l  and seismo- 
l o g i c a l  cons ide ra t i ons  and a d d i t i o n a l  cos ts  assoc ia ted w i t h  these considera- 
t i o n s  a re  l i k e l y  t o  be r e q u i r e d  f o r  l i c e n s i n g  t h e  p l a n t  a t  Hanford. 

2.1.2 Hydro1 ogy 

The Hanford r e s e r v a t i o n  i s  ad jacen t  t o  t he  Columbia River ,  which has an average 
annual f l o w  near t h e  s i t e  o f  about 120,000 c f s .  Th is  i s  more favorab le  than  a t  
the  C l i n c h  R i ve r  s i t e .  However, because o f  t h e  small amount o f  water r e q u i r e d  
f o r  t h e  proposed LMFBR, water  a v a i l a b i l i t y  i s  n o t  cons idered a  s i g n i f i c a n t  i tem.  

Populat ion (1970) ad jacen t  t o  t h e  Columbia R iver  downstream and w i t h i n  50 m i l e s  
of t he  s i t e  i s  es t imated  t o  be about 70,000. The r a t i o  R o f  people p o t e n t i a l l y  
served t o  r i v e r  f l ow r a t e  i s  t h e r e f o r e  70,000/12,000 o r  0.58 people/cfs.  Because 
t h i s  r a t i o  i s  about 7.7 people/c fs  a t  t h e  C l i n c h  R iver  s i t e ,  Hanford i s  p r e f e r -  
ab le  on t h e  bas i s  of e f f l u e n t  d i l u t i o n  and popu la t i on  served. 

The PMF a t  t h e  s i t e  i s  es t imated  t o  be 424.5 f t  msl. F lood analyses f o r  t h r e e  
other  commercial nuc lea r  p l a n t s  a t  t h i s  s i t e  have shown t h a t  f l o o d i n g  w i l l  n o t  
be a  problem. F loodp la i n  encroachment w i l l  n o t  occur. I n  these parameters, 
Hanford i s  equal t o  t h e  proposed CRBRP s i t e .  

i 
1 Groundwater i s  p resen t  under t he  s i t e  i n  unconsol idated glaciofluvial 

deposi ts .  There a r e  ex tens ive  da ta  on t h e  movement o f  groundwater and d i s -  
solved r a d i o a c t i v i t y  a t  t he  Hanford s i t e .  The p o t e n t i a l  f o r  contaminat ion o f  
water supp l ies  f rom acc iden ta l  re leases o f  r a d i o a c t i v i t y  a t  t he  s i t e  w i l l  be 
small and i s  cons idered t o  be equal t o  t h e  C l i n c h  R iver  s i t e .  

Ove ra l l ,  i n  regard  t o  hydrology, t h e  Hanford s i t e  i s  more favorab le  than  t h e  
C l i nch  R iver  s i t e .  However, cos ts  w i t h  respec t  t o  water a v a i l a b i l i t y  and f l o o d  
p r o t e c t i o n  a t  t h e  two s i t e s  would be comparable. 

I 2.1.2.1 Water Qua1 i t y  

1 
I 

The Columbia R iver  a t  t h e  Hanford s i t e  has an average annual f l o w  o f  120,000 
I c f s ,  w i t h  a  c o n t r o l l e d  minimum day f l o w  average o f  36,000 c f s .  The q u a l i t y  o f  

t he  Columbia R i ve r  i n  t h a t  v i c i n i t y  i s  e x c e l l e n t  a l though s t a t e  temperature 
standards a re  exceeded d u r i n g  l a t e  summer as a  r e s u l t  o f  n a t u r a l  cond i t i ons .  
The concent ra t ions  o f  c e r t a i n  t r a c e  meta ls  (cadmium, copper, i r o n ,  lead, and 
mercury) a t  t imes exceed EPA water q u a l i t y  c r i t e r i a .  D i l u t i o n  o f  e f f l u e n t  
streams w i t h  t h e  f l o w  i n  t he  Columbia R i ve r  would v i r t u a l l y  ensure t h a t  any 
LMFBR discharges would n o t  be measurable. Even a t  t he  c o n t r o l l e d  minimum low 
flow, t he  r i v e r  would d i l u t e  t he  breeder p r o j e c t  waste stream by a  f a c t o r  o f  
7200. 



The s l i g h t l y  b e t t e r  water  q u a l i t y  i n  t he  Columbia r e l a t i v e  t o  t h e  C l i nch  and 
t h e  s u b s t a n t i a l l y  h i ghe r  d i l u t i o n  f l o w  i n  t h e  Columbia would appear t o  g i v e  t h e  
Columbia an environmental  advantage. However, because the  C l i nch  R iver  s i t e  
can accommodate t h e  breeder p r o j e c t  w i t h  no s i g n i f i c a n t  adverse water  q u a l i t y  
impact on o the r  uses, t he  apparent advantage does n o t  weigh h e a v i l y  i n  se lec t -  
i n g  among t h e  a l t e r n a t i v e s .  

2.1.3 Meteorology 

The Hanford s i t e  i s  a  deser t - type s i t e  w i t h  d i f f u s i o n  c h a r a c t e r i s t i c s  t h a t  a re  
d i f f e r e n t  from nondesert s i t e s .  Based upon ex tens ive  d i f f u s i o n  s tud ies ,  i t has 
been found t h a t ,  a l though t h e r e  i s  h i gh  j o i n t  frequency o f  s t a b l e  and low wind 
speeds, considerably  b e t t e r  d i f f u s i o n  c h a r a c t e r i s t i c s  e x i s t  i n  dese r t  reg ions 
than  i n  nondesert  reg ions.  From a d i f f u s i o n  p o i n t  o f  view, t h e  f a r  west s i t e s  
(Hanford and INEL) have b e t t e r  d i f f u s i o n  cond i t i ons  than t h e  TVA s i t e s .  This  
would l ead  t o  l ess  conserva t i ve  x/Q values be ing  u t i l i z e d  f o r  eva lua t i on  o f  t h e  
impacts o f  r o u t i n e  and acc iden ta l  re leases than a re  u t i l i z e d  f o r  t h e  o t h e r  s i t e s .  

This  s i t e  i s  i n  Tornado Region 111, which would r e q u i r e  a design t o  w i ths tand  
the  e f f e c t s  o f  a  maximum wind speed o f  240 mph. 

The s t a f f  concludes t h a t  t h e  Hanford s i t e  i s  p r e f e r a b l e  t o  t h e  proposed s i t e  
w i t h  regard  t o  meteoro log ica l  cons idera t ions ,  and somewhat lower cos ts  f o r  
l i c e n s i n g  would be requ i red  compared t o  t he  C l i nch  R iver  s i t e .  

2.1.4 Ecology 

2.1.4.1 Aquat ic Ecology 

The LMFBR a t  t he  Hanford s i t e  would withdraw and d ischarge water  t o  t h e  Columbia 
R iver  f o r  t h e  c losed-cyc le c o o l i n g  system. 

A number o f  s tud ies  on aquat ic  b i o t a h a v e  been conducted i n  t he  v i c i n i t y  o f  t h e  
proposed s i t e  i n  suppor t  o f  t he  Washington Pub l i c  Power Supply System Nuclear  
P lan ts  1, 2, and 4 and t h e  Puget Sound Power and L i g h t  Company's proposed Skagi t /  
Hanford Nuclear P l a n t  (WPPSS; PSPLCo, 1981). The most abundant r e s i d e n t  species 
o f  f i s h  c o l l e c t e d  from the  r i v e r  near t h e  proposed s i t e  a r e  t h e  l a rge -sca le  
sucker, b r i d g e - l i p  sucker, squawfish, chiselmouth, and t h e  red-s ide  sh iner .  
Impor tan t  anadromous f i s h  from t h e  s i t e  a r e  t he  chinook, coho, sockeye salmon, 
s tee lhead t r o u t ,  and American shad (PSPLCo, 1981). Spawning o f  t h e  f a l l  r u n  o f  
chinook salmon and s t e e l  head t r o u t  occurs i n  t h e  Columbia ad jacent  t o  Hanford 
reserva t ion .  Shad may a l so  spawn i n  t he  Hanford sec t i on  o f  t h e  r i v e r  (WPPSS). 
No Fede ra l l y  recognized threatened o r  endangered aquat ic  species i s  known t o  
occur i n  t h e  Colurr~bia R iver  i n  t h e  v i c i n i t y  o f  t h i s  s i t e .  

The Hanford s i t e  was evaluated f o r  aquat ic  impacts r e s u l t i n g  from t h e  const ruc-  
t i o n  and ope ra t i on  o f  t h e  LMFBR on a s i t e  near t h e  FFTF w i t h  an i n t a k e  and 
d ischarge l oca ted  t o  t h e  eas t  i n  t h e  Columbia River .  For t h i s  comparison, 
i n t a k e  and d ischarge s t r u c t u r e s  o f  t h e  same designs as those proposed f o r  t h e  
C l i n c h  R i ve r  s i t e  were evaluated f o r  t h e  Hanford s i t e .  Impacts associated w i t h  
t h e  c o n s t r u c t i o n  o f  t he  i n t a k e  and d ischarge s t r u c t u r e s  a t  t h e  two s i t e s  were 
judged t o  be equ iva len t .  



I Because of t he  s i z e  of the Columbia River ,  the i n l a n d  l o c a t i o n  of the  s i t e ,  t h e  
p o r o s i t y  of t he  s o i l ,  and the  more a r i d  cond i t ions  a t  t h e  Hanford s i t e ,  the  
p o t e n t i a l  f o r  s i t e  runof f  having a  de t r imenta l  e f f e c t  on aquat ic  b i o t a  i s  s i g n i f -  
i c a n t l y  l ess  than a t  t he  C l i nch  R iver  s i t e .  

ove ra l l  , the  s t a f f  f i nds  t h a t  the  Hanford s i t e  i s  environmental l y  p r e f e r a b l e  
w i t h  respect  t o  LMFBR cons t ruc t i on - re la ted  impacts on aquat ic  b i o t a .  However, 
cons t ruc t i on - re l  a ted impacts a re  temporary, l a r g e l y  m i  t i g a b l  e, and can be . 
Scheduled t o  f u r t h e r  minimize e f f e c t s .  The app l i can ts  w i l l  be requ i red  t o  
implement an approved eros ion  c o n t r o l  p lan  p r i o r  t o  cons t ruc t ion .  Al though 
p r e f e r a b i l i t y  o f  one s i t e  over another can be es tab l i shed f o r  cons t ruc t ion-  
re la ted  impacts, t h e  s t a f f  f inds ,  based on the  above, t h a t  the  importance o f  
t h i s  p r e f e r a b i l i t y  i n  t he  eva lua t i on  o f  a l t e r n a t i v e s  i s  minor. 

The impacts of p l a n t  opera t ion  on aquat ic  b i o t a  a t  the  Hanford s i t e  as a  r e s u l t  
of impingement, entrainment,  and the  thermal plume were compared t o  those pro-  
jected f o r  t he  C l i n c h  River  s i t e .  

t The use o f  i n t a k e  proposed f o r  the  C l i nch  River  a t  t h e  Hanford rese rva t i on  
would r e s u l t  i n  n e g l i g i b l e  impingement and entrainment losses, comparable t o  
those p r e d i c t e d  f o r  t h e  C l i nch  R iver  s i t e .  

The blowdown discharge represents about 0.008% o f  t he  lowest  mean monthly f low. 
Thus the  a d d i t i o n a l  thermal load ing  from an LMFBR a t  t h e  Hanford s i t e  would n o t  
r e s u l t  i n  an adverse impact t o  aquat ic  b i o t a  i n h a b i t i n g  the  Columbia River ,  
whereas the  thermal discharge o f  a  p l a n t  a t  the  C l i nch  R iver  s i t e  has t h e  poten- 
t i a l ,  under low- o r  no-f low cond i t i ons  i n  the  C l i nch  River ,  t o  impact s t r i p e d  
bass t h a t  u t i l i z e  t h a t  s t r e t c h  o f  r i v e r  as a  thermal re fuge dur ing  the  l a t e  
summer and e a r l y  f a l l  (see Sect ions 2.7.2 and 5.3.2.2). Should s tud ies  con- 
ducted by the  app l i can ts  p r i o r  t o  p l a n t  opera t ion  f a i l  t o  conc lus i ve l y  demon- 
s t r a t e  t h a t  impact t o  s t r i p e d  bass w i l l  no t  occur,  t h e  app l i can ts  have committed 
(Longenecker, 1982) t o  t he  r e s t r i c t i n g  the  thermal discharge from the  CRBRP 
dur ing per iods  when t h e  r i v e r  water temperature i s  h igh  and zero f l o w  cond i t i ons  
ex i s t .  Furthermore, EPA i n  t he  d r a f t  NPDES Permit  ( 1 I I . M ;  see Appendix H) w i l l  
r equ i re  t h a t  no thermal impact t o  s t r i p e d  bass occur because o f  p l a n t  operat ion.  
Thus, t he  Hanford s i t e  i s  judged t o  be envi ronmenta l ly  comparable t o  t h e  C l i nch  
River  s i t e  w i t h  respec t  t o  t h e  p o t e n t i a l  f o r  impact on aquat ic  b i o t a  as a  r e s u l t  
o f  thermal discharge. 

The s t a f f  concludes o v e r a l l  t h a t  an LMFBR a t  t he  Hanford s i t e  i s  env i ronmenta l ly  
comparable t o  an LMFBR a t  the  C l i n c h  River  s i t e  w i t h  respect  t o  t h e  impact o f  
cons t ruc t i on  and opera t ion  on the  aquat ic  b i o t a  i n h a b i t i n g  the  source and 
rece i v ing  water bodies. 

2.1.4.2 T e r r e s t r i a l  Resources 

The Hanford r e s e r v a t i o n  occupies about 360,000 acres o f  t he  southeastern p a r t  
o f  t he  S ta te  o f  Washington. The Hanford s i t e ,  owned by DOE, i s  p r i m a r i l y  
dedicated t o  nuclear  a c t i v i t i e s ,  i n c l u d i n g  research i n t o  advanced reac to r  
designs as w e l l  as t he  commercial opera t ion  o f  nuc lear  power (NUREG-75/012). 

There are  no na tu ra l  landmarks on t h e  s i t e ;  however, t he re  a re  two r e g i s t e r e d  
s i t e s  w i t h i n  50 miles--Gingko P e t r i f i e d  Forest  and Grand Coulee. There are  no 



s t a t e  o r  l o c a l  parks on t he  s i t e ;  Olmstead Place S ta te  Park i s  approximately 
50 m i l es  from the  s i t e .  No p r i v a t e l y  dedicated areas a re  on o r  near t h e  s i t e .  

The A r i d  Lands Ecology (ALE) Reserve occupies about 120 m i 2  o f  t he  s i t e .  Addi- 
t i o n a l l y ,  86,000 acres o f  t h e  s i t e  a re  be ing  reserved f o r  a w i l d l i f e  re fuge  and 
r e c r e a t i o n  area by t h e  Washington S ta te  Department o f  Game. These areas would 
n o t  be a f f e c t e d  by c o n s t r u c t i o n  a c t i v i t i e s .  The ALE Reserve a l so  con ta ins  
severa l  endangered p l a n t  species. 

The s i t e  con ta ins  e i g h t  major k inds o f  shrub-steppe p l a n t  communities. The 
most b road ly  d i s t r i b u t e d  vegeta t ion  t ype  i s  t h e  sagebrush/cheatgrass o r  sage- 
brush/Sanbergls b luegrass assoc ia t ion .  

Mule deer, c o t t o n t a i l  r a b b i t ,  j ack rabb i t ,  porcupine, and a v a r i e t y  o f  smal l  
mammals a re  on t he  s i t e .  Waterfowl, e s p e c i a l l y  t h e  Canada goose and ma l la rds ,  
occupy t h e  Hanford Reach of t h e  Columbia R i ve r  d u r i n g  peak migra to ry  per iods.  

Fede ra l l y  l i s t e d  endangered species t h a t  may use t h e  s i t e  f o r  a re fuge are t he  
American p e r i g r i n e  f a l c o n  and the  b a l d  eagle. 

There a re  no farmlands on the  s i t e .  A smal l  p o r t i o n  o f  t h e  s i t e  i s  c l a s s i f i e d  
as "pr ime farmland s o i  1, i f  i r r i g a t e d .  'I 

A r i p a r i a n  community occupies t he  banks of t he  Columbia R iver .  

Hanford i s  an extremely l a r g e  s i t e  w i t h  t e r r e s t r i a l  resources c h a r a c t e r i s t i c  o f  
l a r g e  reg ions  i n  t h e  western s ta tes .  The p a r t s  o f  t he  s i t e  preserved f o r  env i ron-  
mental research and w i l d l i f e  would no t  have t o  be impacted by any s i t i n g  a c t i v -  
i t i e s  connected w i t h  an LMFBR. Although t h e  t e r r e s t r i a l  resources o f  t h e  C l i n c h  
R i ve r  and the  Hanford s i t e s  a re  c h a r a c t e r i s t i c  o f  e n t i r e l y  d i f f e r e n t  ecosystems 
(such as f o res ted  vs. rangeland), t h e  s t a f f  cannot determine any s i g n i f i c a n t  
reason f o r  p r e f e r r i n g  one s i t e  o r  t h e  o t h e r  i n  terms o f  m i t i g a t i n g  o r  impac t ing  
t e r r e s t r i a l  resources p r i m a r i l y  because bo th  s i t e s  would r e q u i r e  some c l e a r i n g  
a c t i v i t i e s .  

2.1.5 Socioeconomics 

There-.are no scenic,  h i s t o r i c ,  o r  r e c r e a t i o n a l  s i t e s  on t h e  Hanford r e s e r v a t i o n  
(PMC, 1977). However, t h e  Hanford Dunes and A r i d  Lands Ecology Reserve have 
been proposed as Nat iona l  Natura l  Landmarks. The Hanford Reach o f  t h e  Columbia 
R iver  has been proposed as a p o t e n t i a l  w i l d ,  scenic ,  o r  r e c r e a t i o n a l  r i v e r  
under t h e  W i l d  and Scenic R ivers .Ac t .  None o f  these should a f f e c t  t h e  Hanford 
r e s e r v a t i o n  as a candidate s i t e  (PMC, 1982). 

Many s i g n i f i c a n t  a rcheo log ica l  s i t e s  have been d iscovered i n  t h e  Hanford area, 
e s p e c i a l l y  a long  t h e  Columbia R i ve r  (PMC, 1977). Several recorded Wanapam 
I n d i a n  v i l l a g e s  and campsites were l oca ted  t h e r e  (PMC, 1982). One archeo- 
l o g i c a l  s i t e  i s  know t o  be l oca ted  on t h e  s i t e ,  b u t  t h i s  w i l l  n o t  be d i s t u r b e d  
by e x i s t i n g  c o n s t r u c t i o n  (PSPL, 1982). 

The Hanford s i t e  i s  comparable t o  C l i nch  R i ve r  w i t h  respec t  t o  t h e  p o t e n t i a l  
f o r  d i s p l a c i n g  o r  d i s r u p t i n g  o n s i t e  resources. 



The Hanford r e s e r v a t i o n  has been government p rope r t y  s i nce  1943, and, thus  
conta ins no r e s i d e n t i a l  o r  economic a c t i v i t i e s .  The s i t e s  a r e  comparable w i t h  

t o  displacement of such a c t i v i t i e s ,  because none would occur a t  t h e  
c l i n c h  R i ve r  S i t e .  

Route 10, Route 4  South, and S ta te  Highway 240 would be t h e  rou tes  used most by 
cons t ruc t i on  t r a f f i c .  Large c o n s t r u c t i o n  p r o j e c t s  have occurred on t h e  Hanford 
s i t e ,  and t h e  t r i - c i t i e s  area road system has proven capable o f  hand l ing  t h e  
t r a f f i c  (PSPL, 1982). T r a f f i c  near t h e  Hanford s i t e  would inc rease  because o f  
add i t i ona l  workers,  and t h e  r e s u l t i n g  congest ion would be comparable t o  t h a t  a t  
the C l i nch  R i ve r  s i t e .  

With two nuc lear  r e a c t o r s  c u r r e n t l y  be ing  b u i l t  a t  Hanford, t h e  c o n s t r u c t i o n  o f  
a  breeder r e a c t o r  would add l i t t l e  v i s u a l  i n t r u s i o n  as compared t o  a  s i n g l e  
p l a n t  on t h e  undeveloped C l i n c h  R i ve r  s i t e .  Therefore,  t h e  Hanford s i t e  i s  
preferab le w i t h  r espec t  t o  v i s u a l  i n t r u s i o n .  

The s t a f f  est imates t h a t  a  c o n s t r u c t i o n  l a b o r  f o r c e  o f  6244 w i l l  r e s i d e  near 
the  p l a n t  i n  1985. I n  t h i s  regard, t h e  Hanford s i t e  i s  l e s s  d e s i r a b l e  than  t h e  
C l inch  R i ve r  s i t e ,  which has an est imated l a b o r  pool  o f  22,905. 

Overa l l ,  t h e  s t a f f  concludes t h a t  t h e  Hanford s i t e  i s  l e s s  d e s i r a b l e  than  C l i n c h  
River  w i t h  respec t  t o  socioeconomic impacts. 

2.1.6 Popu la t ion  Dens i ty  

Populat ion t o t a l s  and est imates f o r  t h e  Hanford s i t e  a re  as f o l l ows :  

1980 1990 2030 

Distance T o t a l  Dens i ty  T o t a l  Dens i ty  To ta l  Dens i ty  
from s i t e  popu- (persons/ popu- (persons/ popu- (persons/ 
( m i  1 l a t i o n  m i 2 )  l a t i o n  m i 2 )  l a t i o n  m i 2 )  

Comparable da ta  f o r  t h e  proposed CRBRP s i t e  a re  g i ven  i n  Sec t ion  1.1.6. 

Although t h e  da ta  i n d i c a t e  t h a t  t h e  t o t a l  p o p u l a t i o n  and popu la t i on  d e n s i t i e s  
a re  lower  a t  t h i s  a l t e r n a t i v e  s i t e  than  a t  C l i n c h  R iver ,  bo th  s i t e s  have 
popu la t ion  d e n s i t i e s  which a re  we1 1  below t h e  thresh01 d  values o f  Regulatory  
Guide 4.7 and c r i t e r i o n  V I .  2. b(7) o f  t h e  proposed r u l e  on a1 t e r n a t i v e  s i t e s ,  
and, t he re fo re ,  bo th  s i t e s  a re  i n  areas o f  low popu la t i on  dens i t y .  

The s t a f f  concludes t h a t ,  desp i t e  ac tua l  d i f f e r e n c e s  i n  popu la t i on  dens i t y ,  
the  r e s i d u a l  acc iden t  r i s k s  a re  n o t  expected t o  be s i g n i f i c a n t l y  d i f f e r e n t  and 
would be very  low a t  e i t h e r  s i t e .  Consequently, n e i t h e r  s i t e  i s  considered t o  



be environmental ly p re ferab le  compared t o  the  o ther  w i t h  regard t o  popu la t ion  
densi ty  . 

2.1.7 I n d u s t r i a l ,  M i l i t a r y ,  and Transporat ion F a c i l i t i e s  

The Hanford reservat ion  consists o f  about 360,000 acres c o n t r o l l e d  by DOE. 
Land uses cons is t  o f  a  number o f  DOE nuclear product ion reac tors  and var ious 
labora tory  f a c i  1  i t i e s  p lus the  Fast F lux  Test Faci 1  i t y  (FFTF). P r i va te  leases 
o f  land inc lude the  WPPSS p l a n t  a t  the 100-N area and leases f o r  WPPSS Un i ts  1 
and 2 under construct ion.  

Other than the  above f a c i l i t i e s  and the  ons i te  road and r a i l r o a d  system, there  
are no i n d u s t r i a l  o r  m i l i t a r y  f a c i l i t i e s  nearby o f  concern t o  a  nuclear p lan t .  

The proposed LMFBR a l t e r n a t i v e  s i t e  i s  approximately 5  mi les southwest o f  the  
WPPSS 1, 2, and 4  s i t e  and 5 mi les south o f  the  Skagit/Hanford s i t e .  The s i t e  
i s  approximately 1.5 mi les northwest o f  the FFTF reactor .  There are no o i l  o r  
gas p ipe l i nes  i n  the  v i c i n i t y  o f  the  s i t e .  The major gas p i p e l i n e  i s  more than 
15 mi les from the s i t e .  There are no a i r p o r t s  w i t h i n  10 mi les  o f  the  s i t e .  
The c loses t  a i r p o r t  i s  Richland A i r p o r t  approximately 12 mi les  south-southwest. 

The NOAA aeronaut ica l  cha r t  ind ica tes  a  no t i ce  t h a t  a i r c r a f t  a re  requested t o  
avoid the  area (Hanford reservat ion)  below 2400 ft msl f o r  na t iona l  s e c u r i t y  
reasons. 

The s t a f f  concludes t h a t  l i c e n s i n g  costs w i t h  respect  t o  p r o t e c t i o n  o f  the  
p l a n t  from the above hazards would be comparable t o  those a t  the  C l inch River  
s i t e .  

2.2 Idaho National Engineering Laboratory (INEL) 

The s i t e  i s  on the  l a rge  INEL reservat ion  about 23 mi les west-northwest of 
Idaho F a l l s ,  Idaho and about 7  mi les east-northeast o f  t he  EBR-I1 p lan t .  The 
approximate coordinates are 43O40' 00" 1  a t i  tude, 112O30' 00" longi tude.  

2.2.1 'Geology and Sei smology 

INEL i s  on the  eastern sec t ion  o f  the Snake River  P la in ,  which i s  a  subd iv is ion  
o f  the  Columbia Plateau Province. The Snake River  P l a i n  i s  under la in  by a  
t h i c k  sequence o f  T e r t i a r y  and Quaternary l ava  f lows and associated interbeds of 
a l l u v i a l ,  l acus t r i ne ,  and e o l i a n  deposits. The p l a i n  i s  rough surfaced b u t  
genera l ly  f l a t .  Northwest and southeast o f  the  p l a i n  are north-south t rending,  
genera l ly  p a r a l l e l  mountain ranges, composed o f  fo lded and f a u l t e d  Paleozoic 
rocks. These ranges and in terven ing va l leys  were formed by b lock  f a u l t i n g  
(ho rs t  and graben), which i s  t y p i c a l  o f  basin and range t e r r a i n .  Capable 
f a u l t s  ( the  Arco and Howe f a u l t s )  have been mapped on the  west f l a n k  o f  two of 
the  north-south mountain ranges nor th  o f  INEL. There i s  no evidence t h a t  the  
f a u l t s  cu t  the Tert iary-Quaternary basa l ts  o f  the  Snake River  P la in ,  b u t  
alignments o f  volcanic vents and r h y o l i t i c  domes, forming prominent bu t tes ,  
extend across the  p l a i n  along p ro jec t i ons  o f  the  f a u l t s .  These alignments are 
p a r a l l e l  t o  a  young (2000-year o ld )  r i f t  zone extending southeast from the  
Craters o f  the Moon area. 



The INEL area has been r e l a t i v e l y  aseismic h i s t o r i c a l l y ,  b u t  t h e  bas in  and 
range t e r r a i n  t o  t h e  no r t h ,  south,  and southeast  a re  ve r y  a c t i v e .  The b a s a l t  
bedrock would make an adequate foundat ion f o r  an LMFBR. However, t h e  INEL s i t e  
i s  cons idered t o  be l e s s  s u i t a b l e  than  t h e  CRBRP s i t e  f o r  an LMFBR demonstra- 
t i o n  p l a n t  because of t h e  u n c e r t a i n t i e s  about t h e  t e c t o n i c  regime and p o t e n t i a l  
f o r  earthquake occurrence a t  INEL. The a p p l i c a n t s '  es t ima te  o f  0.329 f o r  t h e  
LOSS-of-Fl  u i d  Tes t  (LOFT) f a c i  1  i ty, i n  t h e  nor thwestern p a r t  o f  t he  r e s e r v a t i o n  
(FES Table 9.5),  i n d i c a t e s  t h a t  a  somewhat h i ghe r  c o s t  des ign  may be necessary 
a t  INEL than a t  C l i n c h  R i ve r ,  where t h e  p l a n t  i s  designed f o r  0.259. However, 
the  app l i can t s  a l s o  i n d i c a t e  t h a t  t h e  earthquake a c c e l e r a t i o n  va lue  a t  EBR I 1  
i s  0.229, and t hey  have reduced t h e  cos t s  o f  i tems 10, 11, and 12 shown i n  
Table A9.4 (Chapter 9) f o r  changing t h e  s i t e  t o  INEL. Never the less,  t h e  s t a f f  
be l ieves  t h a t  cons iderab le  e f f o r t  would be r e q u i r e d  t o  v a l i d a t e  t h e  earthquake 
design bases a t  a  s p e c i f i c  s i t e  i n  t h e  reg ion .  

2.2.2 Hydro1 ogy 

The INEL s i t e  i s  l o c a t e d  on a  major a q u i f e r ,  t h e  Snake R i ve r  P l a i n  a q u i f e r ,  
which i s  a  l a r g e  reg iona l  water  resource. Water f o r  p l a n t  ope ra t i on  would come 
from we l l s .  Blowdown water  would be d ischarged t o  a  pond approx imate ly  10 acres 
i n  area, f rom which t h e  e f f l u e n t  would evaporate and p e r c o l a t e  i n t o  t h e  ground. 
Water a v a i l a b i l i t y  i s  n o t  regarded as s i g n i f i c a n t  because o f  t he  smal l  amount 
o f  water r e q u i r e d  f o r  t h e  LMFBR demonst ra t ion p l a n t .  

F looding may occur l o c a l l y  on t h e  B i g  Los t  R i ve r  because o f  s p r i n g  snow m e l t ,  
b u t  i s  o f  l i t t l e  concern t o  p l a n t  s i t i n g .  No f l o o d p l a i n  encroachment i s  
expected. I n  r ega rd  t o  these parameters,  t h e  INEL s i t e  i s  cons idered equal t o  
the  CRBRP s i t e .  

The water  t a b l e  a t  t h e  s i t e  i s  deep and f a s t  moving. Whi le  t h e  t r a n s p o r t  o f  
r a d i o a c t i v i t y  th rough  t h e  groundwater would n o t  a f f e c t  any c u r r e n t  p u b l i c  wa te r  
supp l ies ,  i t  migh t  a f f e c t  a  f u t u r e  use o f  t h i s  resource.  I n  t h i s  regard,  t h e  
s i t e  i s  l e s s  d e s i r a b l e  than  t h e  proposed CRBRP s i t e .  

Overa l l  , t h e  hydro logy  cons ide ra t i ons  o f  t h e  Idaho s i t e  a r e  l e s s  d e s i r a b l e  t han  
the  C l i n c h  R i v e r  s i t e ,  and c o s t s  t o  ensure water  a v a i l a b i l i t y  would be somewhat 
h igher  than  a t  t h e  C l i n c h  R i v e r  s i t e .  

2 .2 .2 .1  Water Q u a l i t y  

If loca ted  a t  INEL, an LMFBR would u t i l i z e  groundwater and would u l t i m a t e l y  
r e t u r n  t h e  waste streams t o  t h e  groundwater. The groundwater r e s e r v o i r  beneath 
the  INEL i s  ex t reme ly  l a r g e  r e l a t i v e  t o  t h e  breeder  p r o j e c t  water  requi rements .  
However, when waste streams a re  r e tu rned  t o  t h i s  r e s e r v o i r ,  t hey  would n o t  be 
d i l u t e d  i n  t h e  same way t h a t  wastes d ischarged t o  a  su r f ace  water  body would be 
d i l u t e d ;  r a t h e r ,  t hey  would move w i t h  t h e  groundwater f l ow ,  changing i n  qua1 i t y  
by i n t e r a c t i o n  w i t h  sur rounding s o i l .  A t  a  d i s t ance  f rom t h e  s i t e ,  a  w e l l  t h a t  
i n t e r c e p t s  t h e  pa th  of t he  waste f l o w  would draw wate r  f rom a  range o f  depths,  
which, i n  e f f ec t ,  would p r o v i d e  d i l u t i o n  a t  t h e  p o i n t  o f  use. Wastes cou ld  be 
re tu rned  t o  t h e  groundwater i n  such a  way t h a t  t h e  l i k e l i h o o d  o f  i n t e r f e r e n c e  
w i t h  o the r  users would be minimum. 



The behavior of waste streams introduced into groundwater is not entirely pre- 
dictable and, therefore, such waste disposal is generally done intentionally 
only after some deliberation. The staff does not feel that this would be an 
insurmountable design problem at INEL, but it does present some uncertainty 
and a minor additional cost. 

The CRBRP site has the advantage of disposal to a surface water source. How- 
ever, this advantage is not considered to weigh heavily in the comparison of 
alternatives. 

Overall, the INEL site would be less desirable than the Clinch River site with 
respect to water quality considerations. 

2.2.3 Meteor01 ogy 

The meteorological considerations for the INEL site are similar to those for 
the Hanford site (see Section 2.1.'3 above). Therefore, from a diffusion point 
of view, this site has better diffusion conditions than the proposed CRBRP site. 
This would lead to less conservative x/Q values being utilized for evaluation 
of the impacts of routine and accidental releases than are utilized for the 
Clinch River site. 

Thissite also is in Tornado Region 111, requiring a design to withstand the 
effects of a maximum wind speed of 240 mph. 

The staff concludes that the INEL is preferable to the proposed site with regard 
to meteorological considerations, and somewhat lower costs for licensing would 
be required compared to the Clinch River site. 

2.2.4 Ecology 

2.2.4.1 Aquatic Irr~pacts 

An LMFBR at the INEL site would withdraw water from the Snake River Plain aquifer. 
Surface discharge to an evaporation basin is planned for the blowdown stream. 
Surface water at the INEL site consists of three intermittent streams that ter- 
minate in four playas in the north-central part of the reservation. No surface 
streams 1 eave the reservation. 

No impacts to aquatic biota as a result of construction or operation of an LMFBR 
at the INEL site are postulated. The staff thus concludes that the INEL site is 
environmentally preferable to the CRBRP site with respect to the potential for 
impacts to aquatic biota. 

2.2.4.2 Terrestrial Resources and Land Use 

The INEL consists of 572,000 acres of Federally owned rangeland set aside for 
the construction, testing, and operation of a wide variety of nuclear facilities. 
No natural landmarks are on or near the site, nor are there any state or local 
parks, privately dedicated areas, or critical habitat areas on or near the site. 

The vegetation on the site consists primarily of sagebrush, lanceleaf rabbit 
brush, and a variety of grasses. The only trees are found along the Big Lost 
River. 



The vege ta t ion  supports a  v a r i e t y  of w i l d l i f e  c o n s i s t i n g  o f  smal l  mammals, b i r d s ,  
and a  few l a r g e  mammals. Small animals i n c l u d e  chipmunks, ground 

mice, and j ack rabb i t s .  Pronghorn ante lope,  coyotes, and bobcats a r e  
seen a t  t h e  s i t e .  The o n l y  endangered species occas iona l l y  f r equen t i ng  t h e  s i t e  
are t he  b a l d  eagle and p e r i g r i n e  f a l con .  

There a re  no a c t i v e  farm opera t ions  o r  wetlands on s i t e ,  b u t  man-made lagoons 
on t he  s i t e  do a t t r a c t  b i r d s .  R ipa r i an  h a b i t a t  e x i s t s  a long  t h e  t h r e e  streams 
t h a t  run  through t h e  s i t e .  

The INEL s i t e  i s  c h a r a c t e r i s t i c  of  t h e  western a r i d  reg ions  and i s ,  there fo re ,  
more s i m i l a r  t o  t h e  Hanford s i t e  than  t o  t h e  C l i n c h  R i ve r  s i t e  i n  terms of t e r -  
r e s t r i a l  resources. Because of t h e  ex tens ive  s i z e  o f  t h i s  s i t e  and t h e  l a c k  
of any unique t e r r e s t r i a l  f ea tu res ,  i n c l u d i n g  no s p e c i f i c  areas dedicated t o  
the p rese rva t i on  o r  research of t e r r e s t r i a l  resources (Sec t ion  2.1.4.2), t he  
s t a f f  be l i eves  t h a t  t h i s  s i t e  would be s l i g h t l y  p r e f e r a b l e  t o  t h e  Hanford s i t e ,  
and p o t e n t i a l l y  p re fe rab le  t o  t h e  p re fe r red  CRBRP s i t e ,  i n  r ega rd  t o  impacts on 
t e r r e s t r i a l  resources. Th is  conc lus ion  i s  based on t h e  s t a f f ' s  o p i n i o n  t h a t  
the  d i v e r s i t y  o r  r i chness  o f  t h e  t e r r e s t r i a l  resources a t  INEL i s  l e s s  than a t  
the  C l i nch  R iver  s i t e  and, t he re fo re ,  s i t i n g  a t  INEL would be s l i g h t l y  
p re fe rab l  e. 

2.2.5 Socioeconomics 

The Experimental Breeder Reactor I (EBR I) area a t  INEL i s  cons idered an h i s -  
t o r i c a l  s i t e .  Another h i s t o r i c a l  s i t e ,  p o t e n t i a l l y  e l i g i b l e  f o r  i n c l u s i o n  
i n  t h e  Nat iona l  Reg is te r  o f  H i s t o r i c  Places, has heen i d e n t i f i e d  on t h e  pro- 
per ty ,  b u t  w i l l  n o t  be impacted by c o n s t r u c t i o n  (PMC, 1982). No a rcheo log ica l  
resources o r  scenic  o r  r e c r e a t i o n a l  areas a r e  known t o  e x i s t  on t h e  INEL s i t e .  
Therefore,  c o n s t r u c t i o n  a t  t h e  INEL s i t e  might  r e s u l t  i n  somewhat l e s s  d is rup-  
t i o n  o f  o n s i t e  resources than  a t  t h e  CRBRP s i t e ,  which con ta ins  severa l  archeo- 
l o g i c a l  f i n d i n g s .  Thus, t h e  s t a f f  views t h e  p o t e n t i a l  impacts on such resources 
a t  INEL as p r e f e r a b l e  t o  those a t  t he  C l i n c h  R i ve r  s i t e .  

The INEL s i t e  area, l i k e  t h e  C l i n c h  R iver  s i t e ,  i s  Fede ra l l y  owned, w i t h  no 
p r i v a t e  residences al lowed. As no (nonnuclear) economic a c t i v i t i e s  e x i s t  a t  
these s i t e s ,  no r e s i d e n t i a l  o r  economic a c t i v i t i e s  w i l l  be d isp laced.  (The 
INEL s i t e  does con ta in  severa l  nuc lear  f a c i l i t i e s ,  b u t  these would n o t  be 
a f f ec ted  by t h e  c o n s t r u c t i o n  o f  a  breeder r eac to r . )  Therefore,  t h e  INEL s i t e  
i s  comparable t o  t h e  proposed s i t e  i n  t h i s  regard. 

. The s i t e  area i s  served ma in ly  by U.S. Routes 20 and 26 and Idaho S ta te  High- 
ways 88 and 22 (Eastern Idaho, 1981). T r a f f i c  congest ion cou ld  be expected on 
the  U. S. highways as t r a f f i c  moves t o  t h e  s i t e  f rom t h e  Pocatel  l o /B lack foo t  and 
Idaho Fa1 1s areas. Th is  s i t u a t i o n  would be comparable t o  congest ion a t  t he  
C l i nch  R i ve r  s i t e .  

The INEL s i t e  area i s  undevel oped, deser t - t ype  range1 and, w i t h  sparse popul a- 
t i o n  (i bid) .  However, severa l  f a c i  1  i t i e s  a re  a1 ready on s i t e ,  thus  min im iz ing  
the  a d d i t i o n a l  v i s u a l  i n t r u s i o n  of a  breeder r eac to r .  The INEL s i t e  i s  there-  
fore p re fe rab le  from t h e  s tandpo in t  o f  v i s u a l  i n t r u s i o n .  



The s t a f f  es t imates  a  p o t e n t i a l  3346 people i n  t h e  l o c a l  l a b o r  poo l .  Th is  i s  
l e s s  d e s i r a b l e  than  a t  t h e  C l i nch  R iver  s i t e ,  which has an est imated l abo r  poo l  
o f  22,905, because i t  imp l i es  s i g n i f i c a n t l y  more l a b o r  inmovement and g rea te r  
demands on community f a c i l i t i e s  and serv ices than  a t  t h e  proposed s i t e .  O v e r a l l ,  
t h e  s t a f f  judges t h e  INEL s i t e  t o  be l ess  d e s i r a b l e  than  t h e  C l i n c h  R i ve r  s i t e  
w i t h  regard  t o  socioeconomic impacts. 

2.2.6 Popu la t ion  Densi ty  

Popu la t ion  t o t a l s  and est imates f o r  the  INEL s i t e  area a re  as f o l l ows :  

1980 1990 2030 

Distance To ta l  Densi ty  To ta l  Dens i ty  To ta l  Dens i ty  
f rom s i t e  popu- (persons/ popu- (persons/ popu- (persons/ 
( m i  1 l a t i o n  m i 2 )  l a t i o n  m i 2 )  l a t i o n  m i 2 )  

Comparable da ta  f o r  t he  proposed CRBRP s i t e  are i n  Sec t ion  1.1.6. 

Al though the  da ta  i n d i c a t e  t h a t  t h e  t o t a l  popu la t i on  and popu la t i on  d e n s i t i e s  
a r e  lower  a t  t h i s  a l t e r n a t i v e  s i t e  than a t  C l i nch  R iver ,  b o t h  s i t e s  have 
popu la t i on  d e n s i t i e s  which a re  we1 1  below the  t h resho ld  values o f  Regulatory  
Guide 4.7 and c r i t e r i o n  VI.2.b(7) o f  t h e  proposed r u l e  on a l t e r n a t i v e  s i t e s ,  
and, there fo re ,  bo th  s i t e s  a re  i n  areas o f  low popu la t i on  dens i ty .  

The s t a f f  concludes t h a t ,  desp i t e  ac tua l  d i f f e rences  i n  popu la t i on  dens i t y ,  
t h e  res idua l  acc iden t  r i s k s  a re  n o t  expected t o  be s i g n i f i c a n t l y  d i f f e r e n t  and 
would be very low a t  e i t h e r  s i t e .  Consequently, n e i t h e r  s i t e  i s  considered t o  
be env i ronmenta l l y  p re fe rab le  compared t o  t h e  o the r  w i t h  regard  t o  p o p u l a t i o n  
dens i ty .  

2.2.7 I n d u s t r i a l ,  M i l i t a r y ,  and Transpor ta t ion  F a c i l i t i e s  

Other than t h e  e x i s t i n g  INEL f a c i l i t i e s  and t h e  o n s i t e  road and r a i l r o a d  system, 
t he re  a re  no nearby i n d u s t r i a l  o r  m i l i t a r y  f a c i l i t i e s  near INEL o f  concern t o  a  
p o t e n t i a l  nuc lear  power p l a n t .  

Because o f  t h e  l a r g e  s i t e  area f o r  INEL, a  demonstrat ion breeder r e a c t o r  such 
as t he  CRBRP c o u l d  be l oca ted  a t  t he  INEL s i t e  a t  s u f f i c i e n t  separa t ion  d i s -  
tances from o the r  f a c i l i t i e s  t o  prec lude adverse e f f e c t s  upon it. 

The proposed s i t e  i s  about 7 m i l es  east -nor theast  o f  t h e  EBR I1  r eac to r .  

The nearest  major na tu ra l  gas p i p e l i n e  (24 i n .  o r  l a r g e r )  passes through 
Poca te l l o ,  approx imate ly  40 m i l es  south o f  t h e  proposed s i t e .  There a re  no 
major  o i l  p i p e l i n e s  near t h e  s i t e .  The nearest  r a i l r o a d  passes through Idaho 



F a l l s  i n  a  nor th -sou th  d i r e c t i o n  about 30 m i l e s  eas t  o f  t he  proposed CRBRP 
a l t e r n a t e  s i t e .  

The nearest  a i r p o r t  i s  a t  Idaho F a l l s ,  approx imate ly  30 m i l e s  eas t -sou theas t  of 
the proposed CRBRP a l t e r n a t e  s i t e .  The NOAA ae ronau t i ca l  c h a r t  i n d i c a t e s  a  
no t i ce  t h a t  a i r c r a f t  a re  requested t o  avo id  t h e  area (INEL) below 7700 ft msl 
fo r  n a t i o n a l  s e c u r i t y  reasons. 

The s t a f f  concludes t h a t  l i c e n s i n g  cos ts  a t  t h e  INEL s i t e  w i t h  r espec t  t o  
p r o t e c t i o n  aga ins t  hazards t o  t h e  p l a n t  would be comparable t o  those a t  t h e  
C l inch  R i ve r  s i t e .  

2.3. Savannah R iver  

I 
i The s i t e  i s  i n  t h e  no r t heas t  quadrant o f  t h e  l a r g e  DOE Savannah R i ve r  P l a n t  
I 

(SRP) r e s e r v a t i o n  i n  t h e  southwestern p a r t  o f  South Ca ro l i na .  I t  i s  about 25 
mi les  southeast  o f  Augusta, Georgia, and about 7  m i l e s  west-northwest o f  
Barnwell , South Carol  i na .  The approximate coord ina tes  a re  33'19' 00" l a t i t u d e ,  
81'32' 00" 1  ongi  tude. 

I 2.3.1 Geology and Seismology 

The Savannah R i ve r  s i t e  i s  i n  t h e  Coastal  P l a i n  Tec ton ic  Prov ince,  w i t h i n  
20 m i l es  o f  t h e  F a l l  Zone, t h e  boundary between t h e  Piedmont and Coastal  P l a i n  
Provinces. The s i t e  i s  u n d e r l a i n  by approx imate ly  900 f t  o f  unconsol idated t o  
semiconsol idated Coastal  P l a i n  sediments over  e a r l y  Paleozoic  c r y s t a l l i n e  
bedrock. Surface e l e v a t i o n s  on t h e  r e s e r v a t i o n  range f rom more than  300 f t  msl 
t o  l ess  than  100 f t  msl near t h e  Savannah R i ve r  t o  t h e  west. E l eva t i ons  i n  t h e  
proposed s i t e  area range between 250 and 300 f t  msl. 

The nor thwes t  border  f a u l t  o f  t h e  Dunbarton T r i a s s i c  Bas in  l i e s  w i t h i n  a  few 
mi les  southeast  o f  t h e  s i t e .  Th is  f a u l t  i s  o v e r l a i n  by undeformed La te  Cre- 
taceous s o i l  t h a t  i s  t h e  age e q u i v a l e n t  o f  t h e  B lack  Creek and Peedee Format ions 
o f  South Caro l ina .  Recent i n v e s t i g a t i o n s  by  t h e  U.S. Geolog ica l  Survey (USGS) 
found evidence o f  two p r e v i o u s l y  u n i d e n t i f i e d  no r t heas t - t r end ing  f a u l t s  i n  t h e  
area. The northwesternmost f a u l t ,  t h e  M i  11 e t  F a u l t ,  crosses t h e  southern t h i r d  
of t h e  SRP. The M i l l e t  F a u l t  i s  i n t e r p r e t e d  by  USGS i n v e s t i g a t o r s  t o  be a  h igh-  
angle reverse  f a u l t  w i t h i n  t h e  Dunbarton Basin. The M i l l e t  f a u l t  o f f s e t s  t h e  
base o f  t h e  Upper Cretaceous about 700 f t  and Late Eocene about 20 ft. Evidence 
i n d i c a t e s  t h a t  displacement on t h e  M i l l e t  F a u l t  has decreased th rough  t ime,  9  t o  
3  ft pe r  m i l l i o n  years  th rough  Upper Cretaceous t o  0.5 f t  p e r  m i l l i o n  years  i n  
the  Upper Eocene. Evidence a v a i l a b l e  t o  da te  does n o t  i n d i c a t e  t h a t  t h i s  f a u l t  
i s  capable. USGS i n v e s t i g a t i o n s  a re  s t i  11 underway. 

The Savannah R i ve r  s i t e  i s  cons idered t o  be l i c e n s a b l e  f rom a  geo log i ca l  stand- 
po in t .  However, because o f  r ecen t  concerns r ega rd i ng  t h e  Char les ton  s e i s m i c i t y  
and t h e  p r o x i m i t y  o f  t h e  Savannah R iver  s i t e  t o  t h a t  a c t i v i t y ,  i t  i s  l i k e l y  t h a t  
cons iderab le  e f f o r t  would have t o  be expended t o  v a l i d a t e  t h e  s i t e  a t  t h e  p ro -  
posed sa fe  shutdown earthquake and ope ra t i ng  bas i s  earthquake des ign bases. 
For t h i s  reason, t h e  Savannah R i ve r  s i t e  i s  cons idered t o  be somewhat l e s s  
s u i t a b l e  than  t h e  C l i nch  R i ve r  s i t e  w i t h  regard  t o  geo log i ca l  and se ismo log ica l  
Cons iderat ions,  and t h e  assoc ia ted  cos ts  f o r  l i c e n s i n g  a re  l i k e l y  t o  be h i ghe r  
a t  t h e  Savannah R i ve r  s i t e .  



2.3.2 Hydrology 

The Savannah River  s i t e  i s  adjacent t o  the  Savannah River ,  which has an average 
f l ow  o f  about 10,400 c f s .  This  i s  more favorable than a t  t he  CRBRP s i t e ;  how- 
ever, because o f  t he  small amount o f  water requ i red  f o r  t he  p l a n t ,  water a v a i l -  
a b i l i t y  i s  no t  a  s i g n i f i c a n t  issue. 

The PMF was p ro jec ted  f o r  t he  nearby A l v i n  Vogt le Nuclear P lan t  t o  be about 
168.2 f t  msl. Establishment o f  an LMFBR above t h i s  f l o o d  l e v e l  (as are the  
Vogtle p lan ts )  should be no problem. There would be no encroachment i n  t h e  
100-year f l o o d  p l a i n .  I n  regard t o  these parameters, t h i s  s i t e  i s  equal t o  t h e  
C l i nch  River  s i t e .  

The Savannah River  s i t e  i s  i n  the coastal  p l a i n .  Groundwater on s i t e  e x i s t s  
under water t a b l e c o n d i t i o n s  and f lows toward the  Savannah River.  Transport 
o f  acc identa l  r a d i o a c t i v i t y  through the ground t o  the Savannah River  would 
probably no t  be a  problem. 

The nearest p u b l i c  d r i n k i n g  water user i s  about 112 mi les  downstream, ou ts ide  
o f  t he  50-mile zone used i n  the  present comparison. Therefore, d r i n k i n g  water 
contaminat ion i s  no t  considered t o  be a  problem, and the  s i t e  i s  considered t o  
be more favorable than the  proposed C l inch  River  s i t e .  

Overa l l ,  i n  regard t o  hydrology, the Savannah River  s i t e  i s  more favorable than 
the  C l i nch  River  s i t e .  However, the l i c e n s a b i l i t y  costs associated w i t h  water 
a v a i l a b i l i t y  and f l o o d  p r o t e c t i o n  would be comparable a t  the  two s i t e s .  

2.3.2.1 Water Q u a l i t y  

The Savannah River  upstream o f  the  DOE f a c i l i t y  i s  h igh l y  regu la ted  f o r  hydro- 
e l e c t r i c  power generat ion. The guaranteed minimum d a i l y  f l o w  pas t  the  s i t e  i s  
5800 c f s .  The r i v e r  i s  q u i t e  low i n  d issolved mineral content.  It has been 
subjected t o  s i g n i f i c a n t  municipal and i n d u s t r i a l  waste loadings (DOE, 1982), 

Env i ronmenta l  Contro l  has designated it as a  Class B waterway, s u i t a b l e  f o r  
domestic water supply usage. 

Construct ion and opera t ion  o f  f ou r  1100 MWe generat ing u n i t s  a t  the A l v i n  W. 
Vogt le Nuclear P lan t  across the r i v e r  were p red i c ted  t o  have no s i g n i f i c a n t  
impact on water q u a l i t y  o f  the  Savannah River  and no impact on downstream users 
o r  aquat ic  b i o t a  (AEC, 1974). Construct ion and opera t ion  o f  the  350 MWe breeder 
u n i t  a lso  would have no s i g n i f i c a n t  e f f e c t  on water q u a l i t y .  

I n  comparison t o  the C l inch  River ,  the Savannah River  i s  o f  s l i g h t l y  b e t t e r  
q u a l i t y  i n  terms o f  content  o f  d issolved inorganics and provides a  h igher  
minimum f 1  ow t o  d i  1  u te  discharges. However, because water qua1 i t y  changes were 
concluded t o  have n e g l i g i b l e  impact a t  the C l inch  River  s i t e ,  these d i f f e rences  
should no t  weigh heav i l y  i n  the  comparison o f  a l t e rna t i ves .  

2.3.3 Meteor01 ogy 

The Savannah River  s i t e  tends t o  have r e l a t i v e l y  poorer d i f f u s i o n  cond i t i ons  
than i n  o ther  pa r t s  o f  the country ,  bu t  i t  has somewhat b e t t e r  cond i t ions  than 
those expected i n  t he  TVA area. Based on meteorological data c o l l e c t e d  near 



I the savannah R i ve r  s i t e ,  t h e r e  i s  a  r e l a t i v e l y  lower  f requency of  t h e  j o i n t ,  
occurrence of s t a b l e  and low wind speed cond i t i ons .  Th is  r e s u l t s  i n  r e l a t i v e l y  
b e t t e r  x/Q values than  a t  t h e  TVA s i t e s  f o r  u t i l i z a t i o n  i n  e s t i m a t i q g  t he  
consequences of r o u t i n e  and acc iden ta l  re1  eases. 

I The savannah R i ve r  area i s  i n  Tornado Region I, which would r e q u i r e  a  des ign t o  
w i ths tand  t h e  e f f ec t s  of maximum tornado winds o f  360 mph. I n  t h i s  regard  i t  
i s  comparable t o  t h e  CRBRP s i t e .  

The s t a f f  concludes o v e r a l l  t h a t  meteoro log ica l  c o n d i t i o n s  a re  s l i g h t l y  b e t t e r  
a t  t he  Savannah R i ve r  s i t e  than a t  t h e  C l i nch  R iver  s i t e ,  and s l i g h t l y  lower 
costs f o r  l i c e n s i n g  t he  p l a n t  would probably  be requ i red  than a t  t h e  C l i n c h  
River s i t e .  

I 2.3.4 Ecology 

2.3.4.1 Aquat ic  Ecology 

I An LMFBR a t  t h e  Savannah R i ve r  s i t e  would wi thdraw and d ischarge water  f rom t h e  
Savannah R i ve r  f o r  t h e  c losed-cyc le  c o o l i n g  system. 

I The b i o l o g i c a l  c h a r a c t e r i s t i c s  o f  t he  Savannah R i ve r  and some o f  i t s  t r i b u -  
t a r i e s  t h a t  d r a i n  t h e  s i t e  a re  conta ined i n  a  se r i es  o f  r e p o r t s  i ssued  by t he  
Ph i lade lph ia  Academy of Na tu ra l  Sciences (ANSP, 1970, 1978), i n  an FES issued  
f o r  a  defense waste p rocess ing  f a c i l i t y  t h a t  i s  proposed f o r  t h e  s i t e  (DOE, 

1 

i 1982), and i n  t h e  Vog t l e  Nuclear P l a n t  FES (AEC, 1974). The aqua t i c  b i o l o g i c a l  
I 

I communities of t h e  Savannah R i ve r  near t h e  s i t e  a re  gene ra l l y  t y p i c a l  o f  those 
I o f  coas ta l  southeastern r i v e r s .  Dredging t h e  main channel up t o  Augusta, 

Georgia, d u r i n g  t he  1950s and complet ion o f  upstream r e s e r v o i r s  have a f f e c t e d  
the  b i o l o g i c a l  communities by reduc ing shal low h a b i t a t  and t r a n s p o r t  o f  sed i -  
ment and a l loch thonous  m a t e r i a l  (DOE, 1982). The Savannah R i ve r  and i t s  asso- 
c i a t e d  swamp and t r i b u t a r i e s  i n  t h e  v i c i n i t y  o f  t h e  s i t e  have a  very  d i ve rse  
f i s h  fauna. 

Studies conducted i n  suppor t  o f  t he  Vogt le  p l a n t  c o n s t r u c t i o n  p e r m i t  app l i ca -  
t i o n  found t h a t  t h e  most common forage and predaceous species o f  f i s h  taken 
from the  Savannah R i ve r  i n  t h e  v i c i n i t y  o f  t h e  Savannah R i ve r  s i t e  were g i z z a r d  
shad and longnose gar  (AEC, 1974). 

The r e s u l t s  o f  an egg and l a r v a l  f i s h  s tudy conducted i n  1977 found t h a t ,  i n  
the  v i c i n i t y  o f  t he  Savannah R iver  p l a n t ,  t he  most abundant l a r vae  were b lue-  
back he r r i ng .  Some Dorosoma sp. and American shad l a r v a e  were a1 so c o l l e c t e d .  
More than 90% o f  a l l  f i s h  eggs c o l l e c t e d  were American shad. 

The most impor tan t  game species a re  t he  largemouth bass, smal lmouth bass, 
p i c k e r e l ,  c rapp ie ,  sun f i sh ,  and c a t f i s h .  Impor tant  commerical spec ies taken 
from t h e  r i v e r  a re  American shad, h i cko ry  shad, and s t r i p e d  bass. 

One semiaquat ic species,  t h e  American a l l i g a t o r ,  i s  known from t h e  s i t e  and i s  
on t h e  Federal l i s t  o f  endangered species. Th is  species i s  known from one 
o n s i t e  pond, two ons i  t e  creeks, and t he  swamp border ing  t h e  Savannah R iver .  
The shortnose sturgeon, a l s o  Fede ra l l y  recognized, has been repo r ted  from t h e  



lower savannah R i ve r  (Dadswell). These species a re  n o t  l i k e l y  t o  be a f f e c t e d  
s i g n i f i c a n t l y  by c o n s t r u c t i o n  and ope ra t i on  o f  t he  breeder p l a n t .  

I n  a d d i t i o n  t o  t he  two l i s t e d  above, no aqua t i c  species a r e  l i s t e d  by t h e  S ta te  
of South Caro l  i na as endangered (S ta te  o f  South Ca ro l i na  Code o f  Regulat ions 
550-15) and none a re  known from the  Savannah R i ve r  p r o j e c t  v i c i n i t y .  

The Savannah R i ve r  s i t e  was evaluated f o r  aqua t i c  impacts as a  r e s u l t  o f  t h e  
c o n s t r u c t i o n  and ope ra t i on  of an LMFBR s i t e d  i n  t he  nor theas t  p o r t i o n  o f  t h e  
rese rva t i on .  Makeup and blowdown water  would be ob ta ined  f rom t h e  Savannah 
R i ve r  v i a  a  p i p e l i n e  t r a v e r s i n g  t h e  r e s e r v a t i o n  i n  an east-west d i r e c t i o n .  For  
t h i s  eva lua t i on ,  t h e  LMFBR i n t a k e  s t r u c t u r e  was considered t o  be o f  a  des ign 
s i m i l a r  t o  t h a t  of t he  e x i s t i n g  Savannah R i ve r  p r o j e c t  i n t a k e  and t he  d ischarge 

I I s i m i l a r  t o  t h a t  proposed f o r  t h e  C l i n c h  R i ve r  s i t e .  
I 

Cons ider ing  t h e  und is tu rbed  na tu re  of t h i s  a l t e r n a t i v e  s i t e ,  t he  l ong  i n t a k e  
1 and d ischarge p i p e l i n e ,  and t he  necess i t y  o f  i n r i v e r  c o n s t r u c t i o n  f o r  a  new 
I i n t a k e  and d ischarge,  t h e  s t a f f  f i nds  t h a t  n e i t h e r  t he  Savannah R i ve r  nor  t h e  

CRBRP s i t e  i s  env i ronmenta l l y  p r e f e r a b l e  t o  t h e  o the r  w i t h  respec t  t o  const ruc-  
t i o n  impacts on aqua t i c  b i o t a .  

The impacts on aqua t i c  b i o t a  o f  p l a n t  ope ra t i on  a t  t he  Savannah R i ve r  s i t e  as a  
r e s u l t  o f  impingement, ent ra inment ,  and t h e  thermal plume were a l s o  compared t o  
those p r o j e c t e d  f o r  t h e  C l i n c h  R i ve r  s i t e .  

A p r o p e r l y  designed i n t a k e  a t  t h e  Savannah R i ve r  s i t e  would r e s u l t  i n  n e g l i g i -  
b l e  impingement and ent ra inment  losses, comparable t o  those a t  t h e  proposed 
s i t e .  

The blowdown d ischarge represents  about 0.1% o f  t h e  minimum d a i l y  Savannah R i ve r  
f low.  Thus, t h e  a d d i t i o n a l  thermal  l o a d i n g  f rom an LMFBR a t  t h e  Savannah R i ve r  
s i t e  would n o t  r e s u l t  i n  an adverse- impact  t o  aqua t i c  b i o t a  i n h a b i t i n g  t h e  
Savannah R iver ,  whereas t h e  thermal d ischarge o f  an LMFBR a t  t h e  CRBRP s i t e  
has t h e  p o t e n t i a l ,  under low- o r  no- f low cond i t i ons  i n  t h e  C l i n c h  R iver ,  t o  
impact s t r i p e d  bass t h a t  u t i l i z e  t h a t  s t r e t c h  o f  r i v e r  as a  thermal  re fuge  dur-  
i n g  t h e  l a t e  summer and e a r l y  f a l l  (see Sect ions 2.7.2 and 5.3.2.2). Should 
s tud ies  conducted by t h e  app l i can t s  p r i o r  t o  p l a n t  ope ra t i on  f a i l  t o  c o n c l u s i v e l y  
demo-nstrate t h a t  impact t o  s t r i p e d  bass w i l l  n o t  occur, t h e  app l i can t s  have com- 
m i t t e d  (Longenecker, 1982) t o  t h e  r e s t r i c t i n g  thermal d ischarge from t h e  CRBRP 
d u r i n g  pe r i ods  when the  r i v e r  water  temperature i s  h i g h  and zero f l o w  c o n d i t i o n s  
e x i s t .  Furthermore, EPA i n  t h e  d r a f t  NPDES Permi t  ( 1 I I . M ;  see Appendix H) w i l l  
r e q u i r e  t h a t  no thermal impact t o  s t r i p e d  bass occur because o f  p l a n t  opera t ion .  
The Savannah R i ve r  s i t e  i s  t h e r e f o r e  judged env i ronmenta l l y  comparable t o  t h e  
C l i n c h  R i ve r  s i t e  w i t h  respec t  t o  t h e  p o t e n t i a l  f o r  impact on aqua t i c  b i o t a  
bocause o f  t h e  thermal discharge. 

The s t a f f  concludes o v e r a l l  t h a t  an LMFBR p l a n t  l oca ted  a t  t h e  Savannah R i ve r  
p l a n t  s i t e  would be env i ronmenta l l y  comparable t o  one a t  t h e  proposed s i t e  w i t h  
respec t  t o  t h e  impact o f  c o n s t r u c t i o n  and ope ra t i on  on t he  aqua t i c  b i o t a  i n h a b i t -  
i n g  t h e  source and r e c e i v i n g  water bodies.  



2.3.4.2 T e r r e s t r i a l  Resources 

The Savannah R i ve r  s i t e  i s  an 800-km2 (300-mi2) c o n t r o l  l e d  area owned by t h e  
federal  government. There a re  no n a t u r a l  landmarks on o r  near t h e  s i t e ,  nor  
are t he re  any s t a t e  o r  l o c a l  parks on s i t e .  The s i t e  has been des ignated as a  
Nat ional  Environmental Research Park. As a  r e s u l t ,  ex tens ive  areas a re  p ro -  
t ec ted  t o  p rov ide  research o p p o r t u n i t i e s  i n t o  t h e  environmental  impacts o f  
human a c t i v i t i e s .  Aside from those areas, t h e r e  i s  s u f f i c i e n t  space f o r  t h e  
LMFBR demonstrat ion p r o j e c t .  

I The s i t e  i s  approx imate ly  90% fo res ted .  Because t h e  area i s  l a r g e  and topo- 
graphica l  l y  va r i ab le ,  i t s  f 1  o r a l  and faunal d i v e r s i t y  and abundance have h i g h  
eco log ica l  valve. 

I 

The s i t e  con ta ins  cons iderab le  w i l d l i f e  d i v e r s i t y  because o f  i t s  range o f  
I d i ve rse  h a b i t a t s  and i t s  p r o t e c t i o n  from t h e  p u b l i c .  Four species l i s t e d  as 

endangered o r  threatened by t h e  U.S. F i s h  and W i l d l i f e  Serv ice have been iden- 
t i f i e d  as p o s s i b l y  o c c u r r i n g  on t h e  s i t e :  b a l d  eagle,  red-cockaded woodpecker, 
K i r t l a n d ' s  warb le r ,  and t h e  American a l l i g a t o r .  Only t h e  red-cockaded wood- 
pecker cou ld  f i n d  h i g h l y  s p e c i f i c  and s u i t a b l e  h a b i t a t  i n  t h e  area cons idered 
fo r  a  s i t e ,  and observat ions t o  date have n o t  found evidence o f  t h i s  species.  

I No a g r i c u l t u r a l  opera t ions  a r e  pe rm i t t ed  on t h e  s i t e .  Before i t  was acqu i red  by 
the  U.S. government, t h e  Savannah R i ve r  s i t e  was approximately o n e - t h i r d  crop- 
land and pasture.  Some of t h i s  l a n d  may be c l a s s i f i a b l e  as "pr ime farmland." 

I The s i t e  con ta ins  ex tens ive  f l o o d p l a i n  swamp areas border ing  o n s i t e  creeks and 
r i v e r s .  These areas would most l i k e l y  n o t  be impacted by c o n s t r u c t i o n  o r  
opera t iona l  a c t i v i t i e s  because o f  t h e  l a r g e  s i z e  o f  t h e  s i t e .  

Both t h e  Savannah R i ve r  and t h e  C l i n c h  R iver  s i t e s  a re  f o res ted  and would 
r e q u i r e  removal o f  f o r e s t e d  h a b i t a t .  Al though t he  Savannah R i ve r  s i t e  has a  
g rea te r  v a r i e t y  o f  resources than  t h e  C l i n c h  R iver  s i t e ,  t h e  proposed l o c a t i o n s  
on these s i t e s  a re  s i m i l a r  i n  most respects .  Therefore,  t he  s t a f f  concludes 
t h a t  t h e  Savannah R i ve r  s i t e  o f f e r s  no s i g n i f i c a n t  advantage over t h e  C l i n c h  
River  s i t e  i n  terms o f  r e d u c t i o n  o f  impacts t o  t e r r e s t r i a l  resources. 

I 2.3.5 Socioeconomics 

There a re  no s i g n i f i c a n t  h i s t o r i c  s i t e s ,  p u b l i c  scenic  a t t r a c t i o n s ,  o r  recrea-  
t i o n a l  o r  c u l t u r a l  areas l oca ted  on t h e  Savannah R iver  s i t e .  Some smal l ,  pre-  
h i s t o r i c  campsites have been found, b u t  none o f  importance (PMC, 1977). The 
s i t e  was surveyed from December 1978 t o  January 1979, and no a rcheo log ica l  o r  
h i s t o r i c  a r t i f a c t s  were found (DOE, 1982). Al though some resources have been 
found on t h i s  s i t e ,  no impo r tan t  resources would be inipacted by cons t ruc t i on ,  
thus making t h e  Savannah R i ve r  and C l i n c h  R iver  s i t e s  comparable i n  t h i s  respect .  

The Savannah R i ve r  s i t e  does n o t  c o n t a i n  r e s i d e n t i a l  o r  economic a c t i v i t i e s  
t h a t  would be d isp laced;  i t  i s  t h e r e f o r e  comparable i n  t h i s  respec t  t o  t h e  
C l i n c h  R i ve r  s i t e .  

Many s t a t e  and Federal  highways serve t h e  Savannah R i ve r  area. These i n c l u d e  
I n t e r s t a t e  Highways 20, 26, and 95; U.S. Highways 321, 78, 378, 1, 178, 601, 
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278, and 21; and Sta te  Highways 125, 19, and 64. Because o f  t he  mu l t i t ude  o f  
nearby m u l t i l a n e  roadways (DOE, 1982) and because o f  the numerous po in t s  o f  
access t o  the  s i t e ,  t r a f f i c  congestion a t  Savannah River  i s  l i k e l y  t o  be less  
than congest ion a t  the  C l i nch  River  s i t e ,  thus making Savannah River  p re fe rab le  
i n  t h i s  regard. 

E x i s t i n g  s t ruc tu res  a t  t he  Savannah River  s i t e  inc lude f i v e  nuclear product ion 
reac tors  ( t h ree  operat ing,  two i n  standby), a  smal l  t e s t  reac to r ,  two separa- 
t i o n  areas f o r  processing i r r a d i a t e d  mater ia ls ,  a  heavy water e x t r a c t i o n  and 
recovery p l a n t ,  a  f ue l  and t a r g e t  f a b r i c a t i o n  f a c i l i t y  conta in ing  two t e s t  
reac tors ,  t he  Savannah River  Laboratory, and o ther  bu i l d ings  (PMC, 1977). The 
a d d i t i o n  o f  a  breeder reac to r  t o  a  remote p a r t  o f  t he  area would i n d i c a t e  less  
v i s u a l  i n t r u s i o n  than a t  t he  C l i nch  River  s i t e .  

The est imated 1985 cons t ruc t i on  fo rce  around Savannah River  i s  11,645. Thus, 
t he  C l i nch  R iver  s i t e ,  w i t h  a  labor  pool o f  22,905, i s  judged p re fe rab le  i n  
regard t o  the  l o c a l  labor  supply. 

Ove ra l l ,  t he  s t a f f  considers the  Savannah River  s i t e  t o  be comparable t o  the  
proposed s i t e  i n  terms o f  socioeconomic impacts. 

2.3.6 Populat ion Densi ty  

Populat ion t o t a l s  and est imates f o r  t he  Savannah River  area are as fo l lows:  

Distance Tota l  Densi ty  Tota l  Densi ty  Tota l  Dens i t y  
from s i t e  popu- (persons/ popu- (persons/ popu- (persons/ 
( m i  1 l a t i o n  m i 2 )  l a t i o n  m i 2 )  l a t i o n  m i 2 )  

0 - 5  0  0  0  0  0  0  
0  - 10 5,471 17 6,046 19 8,344 27 
0  - 20 45,983 37 50,821 40 70,129 56 
0  - 30 239,092 85 264,248 93 364,644 129 

Comparable data f o r  the  proposed CRBRP s i t e  are i n  Sect ion 1.1.6. 

Although the  data i n d i c a t e  t h a t  t he  t o t a l  popu la t ion  and popu la t ion  dens i t i es  
are lower a t  t h i s  a l t e r n a t i v e  s i t e  than a t  C l i nch  River ,  both s i t e s  have 
popu la t ion  dens i t i es  which are w e l l  below the  th resho ld  values of Regulatory 
Guide 4.7 and c r i t e r i o n  VI.2.b(7) o f  the  proposed r u l e  on a l t e r n a t i v e  s i t e s ,  
and, t he re fo re ,  both s i t e s  are i n  areas o f  low popu la t ion  densi ty .  

The s t a f f  concludes t h a t ,  desp i te  ac tua l  d i f fe rences i n  popu la t ion  dens i ty ,  
t he  res idua l  acc ident  r i s k s  are no t  expected t o  be s i g n i f i c a n t l y  d i f f e r e n t  and 
would be very low a t  e i t h e r  s i t e .  Consequently, n e i t h e r  s i t e  i s  considered t o  
be envi ronmental ly  p re fe rab le  compared t o  the  o ther  w i t h  regard t o  popu la t ion  
densi ty .  



3 . 7  ~ n d u s t r i a l  , M i  1  i t a r y ,  and T ranspo r t a t i on  F a c i l  i t i e s  

e  Savannah R i ve r  r e s e r v a t i o n  c o n s i s t s  o f  about 192,000 acres about 15 m i l e s  
u theast  of Augusta, Georgia. The s i t e  con ta i ns  a  number o f  DOE nuc lear  

roduct i  on r eac to r s ,  severa l  sepa ra t i on  areas, a  heavy water  p l a n t ,  and severa l  
t h e r  research and a d m i n i s t r a t i v e  f a c i l i t i e s .  

The proposed s i t e  i s  approx imate ly  3 m i l e s  nor theas t  o f  t h e  Savannah R i v e r  
100-R area and 4  m i l e s  nor thwest  o f  t h e  Barnwel l  County i n d u s t r i a l  park .  

Other than  t h e  e x i s t i n g  DOE f a c i l i t i e s  and t h e  o n s i t e  road  and r a i l r o a d  system, 
there are no nearby i n d u s t r i a l  o r  m i l i t a r y  f a c i l i t i e s  o f  concern t o  a  nuc lea r  
p lan t .  

Because of t h e  l a r g e  s i t e  area assoc ia ted  w i t h  t h e  Savannah R i ve r  r e s e r v a t i o n ,  
a  demonstrat ion breeder  r e a c t o r  such as t h e  LMFBR cou ld  be l o c a t e d  w i t h i n  t h e  
Savannah R i ve r  r e s e r v a t i o n  a t  s u f f i c i e n t  separa t ion  d is tances  from o t h e r  
f a c i l i t i e s  t o  p rec l ude  adverse e f f e c t s  upon it. 

The neares t  a i r p o r t  accord ing  t o  t h e  A t l a n t a  Sec t iona l  Aeronau t i ca l  Char t  pub- 
l i s h e d  by NOAA i s  a t  Barnwe l l ,  approx imate ly  11 m i l e s  southeast  o f  t h e  proposed 
a l t e r n a t e  s i t e  f o r  t h e  LMFBR. Th is  c h a r t  i n d i c a t e s  t h a t  f o r  n a t i o n a l  s e c u r i t y  
reasons, a i r c r a f t  a r e  requested t o  avo id  f l i g h t  over  an 8.5 n a u t i c a l - m i l e  r a d i u s  
o f  a  s p e c i f i c  l o c a t i o n  ( t h e  Savannah R i v e r  s i t e )  below 1200 f t  msl.  Th i s  r a d i u s  
extends over  t h e  proposed CRBRP a l t e r n a t i v e  s i t e .  

The neares t  major  gas p i p e l i n e  (24 i n .  o r  l a r g e r )  extends f rom Macon t o  Aiken, 
South Caro l ina .  A sma l l e r  gas p i p e l i n e  extends due eas t  f o r  approx imate ly  25 
mi les  and then  i n  a  sou theas te r l y  d i r e c t i o n  t o  Savannah. Th i s  l i n e  i s  about 20 
mi les  due n o r t h  o f  t h e  proposed r e a c t o r  s i t e .  There a re  no major  o i l  l i n e s  
w i t h i n  20 m i l e s  o f  t h e  s i t e .  The neares t  r a i l r o a d  i s  t he  Seaboard Coas t l i ne ,  
which passes th rough  t h e  Savannah R i ve r  P l a n t  s i t e  approx imate ly  11.5 m i l e s  
southwest o f  t h e  proposed r e a c t o r  s i t e .  

The s t a f f  concludes t h a t  1  i c e n s i n g  cos t s  f o r  p r o t e c t i o n  o f  t h e  p l a n t  f rom t h e  
above hazards would be comparable t o  those a t  t h e  C l i n c h  R i ve r  s i t e .  

3 CONCLUSIONS 

Based on t h e  p reced ing  assessments o f  t h e  f o u r  TVA a l t e r n a t i v e  s i t e s  and t h r e e  
DOE s i t e s  i n  t h e  S ta tes  o f  Washington, Idaho, and South Caro l ina ,  t h e  s t a f f  has 
concluded t h a t  a l l  o f  these a l t e r n a t i v e s  a re  p robab ly  acceptab le  as nuc lea r  
power p l a n t  s i t e s  and none o f  them i s  env i ronmenta l l y  p r e f e r a b l e  t o  o r  sub- 
s t a n t i a l l y  b e t t e r  than  t h e  proposed s i t e  a t  C l i n c h  R iver .  Th i s  conc lus i on  i s  
i n d i c a t e d  by t h e  composi te r a t i n g s  i n  Table L. 1. The s t a f f ' s  judgments con- 
ce rn ing  each o f  t h e  environmental  parameters a r e  summarized i n  t h e  same t a b l e .  

Table L.2 p rov ides  a  q u a l i t a t i v e  comparison t o  C l i n c h  R i ve r  o f  a d d i t i o n a l  cos t s  
t h a t  p o t e n t i a l l y  c o u l d  be i n c u r r e d  t o  make t h e  proposed p l a n t  l i c e n s a b l e  a t  t h e  
a l t e r n a t i v e  s i t e s  from a  sa fe ty  p o i n t  of view. The q u a l i t a t i v e  c o s t  d i f f e r e n c e s  
do n o t  t ake  i n t o  account t h e  f a c t  t h a t  t h e  CRBRP des ign i s  so f a r  a long  t h a t  
subs tan t i a l  changes would be c o s t l y .  However, f rom i n s p e c t i o n  o f  Table  L . l ,  



i t  does n o t  appear t h a t  t a k i n g  t h i s  f a c t  i n t o  account would r e s u l t  i n  d i f f e r e n t  
conclusions. The t a b l e  does n o t  i nc lude  cos ts  t o  m i t i g a t e  unduly adverse 
environmental impacts because none have been found. The composite r a t i n g s  of  
these cos ts  a re  inc luded i n  Table L . l  under parameter 6,  and they have been 
considered i n  a r r i v i n g  a t  t he  o v e r a l l  composite r a t i n g s  i n  Table L.1. 



Table L . l  Comparison o f  environmental  parameters o f  
a l t e r n a t i v e  s i t e s  t o  C l i n c h  R i ve r  s i t e  

- 

Parameters Considered* 

Compos i t e  
S i t e  1 2 3 4 5 6 Rat ing  
-- 

C l i nch  R iverk*  

H a r t s v i l l e  

Murphy H i l l  

Phipps Bend 

Yel low Creek 

Hanford 

Idaho (INEL) 

Savannah R i ve r  

smal l  smal l  smal l  

0 0 0 

0 0 0 
- 0 0 

+ 0 0 

+ 0 0 

- + + 
+ 0 0 

smal l  low base small 
- 0 0 0 
- 0 0 0 
- 0 0 - 
- 0 0 0 
- 0 0 0 
- 0 0 0 

0 0 0 0 
- - - -  - - 

*Parameters considered: 

1 - Water use and q u a l i t y  
2 - Aquat ic  resources 
3 - T e r r e s t r i a l  resources 
4 - Socioeconomics 
5 - Popu la t ion  dens i ty :  popu la t i on  d e n s i t y  near a l l  these s i t e s  i s  

low (i. e. , under 500/mi2 i n  1990 and under 1000/mi2 i n  2030, 
averaged over  any r a d i a l  d is tance  o u t  t o  30 mi les )  

6 - A d d i t i o n a l  expendi tures t o  make p r o j e c t  l i censab le .  

**Base-1 i ne impacts f rom FES update 

D e f i n i t i o n  o f  "smal l " :  The impacts a r e  expected t o  be such 
t h a t  o n l y  minor  m i t i g a t i v e  ac t i ons ,  i f  any, a re  necessary. 

Re1 a t i v e  Rat ings: 

0 = Comparable (approx imate ly  t he  same degree o f  impact) 
+ = P re fe rab le  (a l esse r  degree o f  impact)  
- = Less d e s i r a b l e  (a  g rea te r  degree o f  impact) 



Table L.2 Comparison o f  a d d i t i o n a l  cos ts  o f  l i c e n s i n g  t h e  
CRBRP a t  a l t e r n a t i v e  s i t e s  vs. t h e  C l i n c h  R iver  
s i t e  f rom s a f e t y  s tandpo in t  

Considerat ions"  

Composite 
S i t e  1 2 3 4 5 Ra t i  ng 

H a r t s v i l  l e  - 0 0 0 0 0 

Murphy H i l l  0 0 0 0 0 0 

Phipps Bend 0 0 - 0 0 0 

Ye1 low Creek 0 0 0 0 0 0 

Hanford - 0 + 0 0 - 

Idaho (INEL) - - + 0 0 - 

Savannah R i ve r  - - 0 + 0 0 

"Considerat ions: 

1 - Geology 

2 - Seismology 

3 - Hydrology 

4 - Meteorology 

5 - Nearby i n d u s t r i a l ,  m i l i t a r y  and t r a n s p o r t a t i o n  
f a c i l i t i e s  

R e l a t i v e  Rat ings: 

0 = Comparable 
+ = P re fe rab le  
- = Less d e s i r a b l e  
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Economic 
Research 
Service 

Washington, D.C. 
20250 

Ju ly  27, 1982 

Mr. Paul S. Check, Director 
CRBR Program Office 
Off ice of Nuclear Reactor Etegulation 
U.S. Nuclear Regulatory Commission 
Washington, DC 20555 

Dear Mr. Check: 

Thank you f o r  forwarding the  supplement impact document f o r  
issuance of a construction permit t o  the, Project  Management 
Corporation (PMC), t he  Tennessee Valley Authority (TVA), and 
the  U.S. Department of Energy (DOE) f o r  construction and 
operation of the Clinch River Breeder Reactor Plant  (CRBRP), 
t o  be located i n  Roane County, Tennessee. 

We have reviewed Docket No. 50-537 and have no comments. 

Sincerely,  

W e  DAVIS 
oc i a t e  Director 

Economics Division 
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The INDIANA SASSAFRAS AUDUBON SOCIETY 
of Lawrence - Greene - Monroe - 

Brown - Morgan & Owen Counties 

August 17, 1982 

TO: OFF'ICE OF NUCLEAR REXCTOR REGULATION, 
U.S. N U C W  RFGULATOFtY CWSSION 

FtE: DRAFT SUPPLEtvIEM! TO FINAL E2YIRONl.IFTJTAL 
STATEMEET, C U N C H  RIVE3 BRFEDEZi REflCTOR 

The Sassafras Audubon Society has reviewed the Draf t  Supplemnt t o  the Final ?3n- 
v i r o m n t a l  Statement related t o  construction and operation of the Clinch River 
Breeder Reactor P l a n k  (CRBRP), Docket NO. 50-537 and finds it unacceptable on 
grounds l i t e r a l l y  too numerous t o  mntion. T h i s  s t a temnt  w i l l  be limited t o  
the issues of NEED and COST. 

F i r s t  and foremost, lleed f o r  the CRBRP is  not established in Chapter 8,. NEED FOX 
THE PROPCXBD FACILITY. In  fac t ,  only conjectures of i t s  ltpossiblelt lleed decades 
hence am given as the raison dietre; reason enough f o r  & mauest tha t  the NRC 
staff recornend in the Final Supplemnt tha t  the CRBRP Pm ject be canceled. 

The NRC staff  notes on page 8-2 that '%cause of the long lead-times involved, even 
with vigorous pursuit of this plan (construction and operation of the irrtermediate 
s ize CRBRP) , a commercially viable IME'BR and significarrt W B R  market penetration 
a m  decades away.tf The s ta f f  also notes tha t  there have been changes i n  the e q h a s i s  
of the program, th most important of which is that the decision on deploylnent and 
conmrercialization of th IMFBR w i l l  be made by the u t i l i t y  industry. 

Therefore, there i s  not only a question of need, but whether a nuclear power u t i l i t y  
industry will even be around t o  corrtemplate such a decision decades hence. Not a 
single nuclear power plant has been ordemd since 19'78, while numrous projects 
have been canceled and more are under consideration fo r  cancellation. The nuclear 
power market has evaporated home and abroad. Where i s  the need fo r  the CRBFP? 

What are the reasons fo r  th decline of the, nuclear power industry? It is univer- 
s a l l y  admitted that  the staggering costs of nuclear construction are not alom t o  
blarPe, but that the contiming nation-wide dec1i.m i n  e lec t r ica l  demand is  also 
responsible. The nation has an over-capacity beyond what is: needed f o r  peak de- 
mands. Conservation of energy and more efficierrt use of energy has been responsible 
in park fo r  the decline i n  e lec t r ica l  demand with the clear potential of energy 
conservation and increasing use of sort-energy strategies lowering denand notably 
in the imine diate future . 
TVA, an applicarrt i n  the Clinch River Breeder Reactor Project, has ltshelvedlt many 
nuclear power plant projects and is  promoting ellergyconservation-energy efficiency 
in i ts  service area. I t s  participation i n  the CRBRP Project i s  obviously pol i t ical -  
l y  directed. rsR-3 
With a l l  t h i s  i n  mind, the NRC s t a f f ' s  statements t o  the effect  that  the consequences 
of the ear ly  developent of the CRBRP, even a t  the r isk  of develop* t-he o7tion 
before it is economically coinpetitive with LWR's, are minor compamd t o  the r i sk  
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of possible e l ec t r i c i t y  shortages and economic penalties associated with late 
developmnt is irmsponsible. On what evidence is  the fomcast  of ttpossible 
e l ec t r i c i t y  shortage sfr based? 

A-3. The economic p d t i s a -  w i l l  con, with the conskruction of tb CRBR and be borm 
by the h r i c a n  people, who w i l l  bear over 9% of the costs a t  be st, and come ivabl] 
all of it. The projected cost of. the CRBRP of $3.525 bi l l ion  is hopelessly wer-  
optimistic i n  view of what it cosb t o  build an LWR and i n  view of the enormous 
cost overruns being experienced in  the French Breeder Program and those of Japan 
and other Ehropean nations. The f i n a l  cost of the CRBRP is more l ike ly  t o  
surpass* $7 bil l ion.  

The f u t i l i t y  of further argument is obvious. T k  Nuclear Regulatory Commission 
has given DOE permission t o  start construction before the plant has been licensed 
f o r  "safety". The Nuclear Regulatory Commission and staff  are willing t o  give 
the administration what it wants whatever th l a w  and whatever the evidence. I 

Mrs. David G. Frey 
2625 s. smith Rogd 
Bloomington, 1 n d h  47401 

fo r  Energy Policy Committee, SAS 



DEPARTMENT OF THE ARMY 
HASHVILLI DISTRICT. CORPS OF ENGINEERS 

P. 0. BOX 1 0 7 0  

NASHVILLE, TKNNESSEK 3 7 2 0 2  

2 7 AUG 1982 
IIPLY R I C E R  T O  

5 p a d  S. Check 
i c e  of Nuclear Reactor Regulat ion 
t ed  S t a t e s  Regulatory Commission 
hington, DC 20555 

ear  M r .  Check: 

eference is  made t o  your 23 J u l y  1982 l e t t e r  concerning t h e  submission of the  
r a f t  Supplement t o  FES Related t o  the Cons t ruc t ion  and Operat ion of Clinch 
i v e r  Breeder Reactor  P lant .  

A s  requested,  I have reviewed t h e  d r a f t  supplement on the  proposed pro jec t .  
The d r a f t  supplement adequately addresses the  necessary changes i n  the  program 
and the  a s soc ia t ed  environmental impacts. A Department of t h e  Army (DA) 
Permit Number 42,362 was i ssued  t o  the US Energy Research and Development 
Administrat ion on 6 May 1977. Specia l  Condition (M) of t he  DA Permit,  which 
addresses requi red  commencement and completion d a t e s ,  has been amended twice 
with the  most r ecen t  da ted  29 January 1981. The cu r ren t  permit condi t ion  
r equ i re s  t h a t  t h e  au thor ized  a c t i v i t i e s  be completed p r i o r  t o  6 May 1984. 
Should it become apparent  t h a t  t h i s  deadl ine  cannot be m e t ,  a reques t  f o r  
ex tens ion  should be nrade wel l  i n  advance of t he  deadline. 

I apprec ia t e  t h e  oppor tuni ty  t o  review t h e  d r a f t  supplement on the  proposed 
p ro jec t .  I f  I may be of f u r t h e r  a s s i s t ance , ,  p l ease  con tac t  Ms.  Vechere 
Lampley of my s t a f f  a t  (615) 251-5028 o r  FTS 852-5028. 

S ince re ly ,  

Chief ,  Engineering Div i s ion  * 



United States (0) Department of 
Agriculture 

Soil 
Conservation 
Service 

675 U. S. Courthouse 
Nashvil le, M 37203 

S C S  

September 2, 1982 

M r .  Paul S. Check, D i rec tor  
CRBR Program O f f i c e  
Of f i ce  o f  Nuclear Reactor Regulation 
U. S. Nuclear Regulatory Commission 
Washington, D. C. 20555 

Dear M r .  Check: 

My s t a f f  has reviewed the D r a f t  Supplement t o  the  F ina l  Environmental Statement 
for the C l  inch River Breeder Reactor Plant. 

The supplement does not  contain spec i f i c  s o i l s  information, but  our review o f  
published s o i l s  in format ion f o r  t h i s  s i t e  shows t h a t  up t o  25% o f  the s i t e  could 
be made up o f  prime farmland so i l s .  However, since the s i t e  i s  federal property 
and has not  been i n  ag r i cu l tu re  other than fores t ry ,  the  impact o f  using the s i t e  
as proposed would be minimal t o  farmland. 

The supplement notes on pages 4-6 t h a t  an Erosion and Sediment Control Plan has 
been developed by the appl i can t  and t h a t  the EPA must approve it. On pages 4-27 
there i s  a general descr ip t ion  of a c t i v i t i e s  planned t o  cont ro l  erosion and sedi- 
mentation. We agree w i t h  these general statements and would be happy t o  review 
the deta i led  p lan f o r  adequacy. 

The pro jec t  does not  impact on SCS assisted pro jec ts  since i t  i s  on federal land. 
We do not  f i n d  any severe s o i l  l i m i t a t i o n s  for  the proposed action. 

Sincerely, 

Donald C. Bivens 
State Conservationist 

The Soil Conservat~on Serv~ce 
is an agency of the 
Department of Agr~culture 

SCS-AS- 1 
10-79 



THE NATURAL RIGHTS CENTER 
156 Drakes Lane 

Summertown, Tennessee 38483 
(615) 964-2334, 964-3992 

(TWX) 810-3802720 

September 6, 1982 

samuel Chilk 

139, Draft FES Supplement to CRBRP, STN-50-537 

This is a comment on the Draft Supplement to the Final 
t related to construction and operation of the 
eactor Plant, Docket No. 50-537, issued for 
Office of Nuclear Reactor Regulation in ~ u l ~ ' .  
atters raised by the intervenors before the 
Board or by myself in limited appearances 

Please observe that the Supplement identifies 13 species of 
tially endangered by the Project and 3 
nder status review which may also be 
The Fish and Wildlife Service has reminded 

d responsibility to review the extent of 

listed among endangered species 
oes not appear on the Fish and 

at B-4) which is confirmed as present 
in the area in Section 2.7.2, Aquatic Ecology. Table A2.2 lists 
species of fish taken from the Clinch River below Melton Hill Dam in 
the vicinity of the proposed CRBR site. on page 2-16 Percina 
caprodes, or Logperch, is listed. P caprodes is one of the species 
of reticulate longperch on the endangered species list at page B-2. 

The Natural Rights Center is  a public interest law project of  Plenty International. 
Plenty is a non-governmental organization associated with the Office of  Public 
Information o f  the United Nations. All donations are tax-deductible. The Center is 
staffed b y  and located within The Farm community, an  international religious 
collective of 1,200 men,  women and children who take common vows o f  poverty in  
service to the world. The purpose o f  the Center is to establish perspective about 
natural rights, including the rights o f  living creatures to enjoy habitat, wilderness 
and survival, the inalienable freedoms of  generations still to come, and the power to 
bring about peaceful transformations o f  human values and dignity. 



please  advise m e  a s  t o  the  measures CRBRP w i l l  un ter take  t o  
preserve the  c r i t i c a l  hab i t a t s  of P .  caprodes and the  o ther  
species  which a r e  p o t e n t i a l l y  endan9ered by t h i s  p ro j ec t .  

S incere ly  yours, 
3 

Albert  Bates 



September 7, 1982 

u.3. Nuclear Regulatory Commission 
washington, D. C. 20555 
ATTN: Director ,  Clinch River Bretdsr Reactor Program Office 

oCHE COMMENTS ON NITitEG-dl39 Supplement 1, CRBR, Docket No. 50-537 

Ohio Cit izens f o r  Responsible Energy ( " o c I ~ E ~ ~ )  hereby submits 
i t s  comments on the Draft Supplement t o  the  Final  Environmental 
statement (CP Stage) f o r  the  Clinch River Breeder Reactor, Docket 
~qo. 50-537. OCW bel ieves  that there  a r e  a number of def ic iencies  
i n  the statement, which, i f  corrected, would lead any reasonable 
person t o  the conclusion that the  CHBH p ro jec t  should be t e r -  
minated. Spec i f ica l ly :  

Ocn E: -L 
1. There i s  absolute ly  no need f o r  CHBR. The breeder r eac to r  

i s  supposedly necessary t o  prevent a uranium/fission f u e l  1 
shortage a t  some time i n  the fu ture .  T h i s  projected shortage 
i s  based on the o ld  AECfs outdated project ions  of 1000 LWRs 
i n  operation i n  the United S t a t e s  by the  year  2000. Obviously 
(and, i n  OCffi's o p i ~ o n ,  fo r tuna t e ly )  this goal  w i l l  never 
be met. There a r e  now about 70 r eac to r s  i n  operation with a 
s imi la r  number under construction. No new reac tor  orders 
have been placed s ince  1978. Cancellations of nuclear p lan t s ,  
even those under construct ion,  have been numerous. Nuclear 
power p lan t s ,  which a r e  supposed t o  have a 40 year l i f e ,  
a r e  current ly  suf fe r ing  from problems (steam generator  
problems, pressur ized thermal shock) which ind i ca t e  t ha t  
the  u sem1  l i f e  of these f a c i l i t i e s  i s  much l e s s  than was 
o r ig ina l ly  an t ic ipa ted .  Most u t i l i t i e s  now r e a l i z e  that 
invest ing i n  a nuclear  power p l an t  i s  a quick route t o  
bankruptcy, and that the promotion of a l t e r n a t i v e s  and 
energy conservation i s  much more rewarding f inanc ia l ly .  
The demand f o r  e l e c t r i c i t y  i s  a l s o  much lower than was 
predicted 10 years  ago. Given these circumstances, i t  i s  
l i k e l y  t h a t  the re  w i l l  never be more than 140 nuclear r eac to r s  
operating a t  any one time i n  this country. Thus, the postulated 
uranium shortage necessary t o  j u s t i f y  the  breeder w i l l  simply 
never e x i s t .  

As f a r  a s  the DOE'S arguments f o r  ChBR (s, e.g., 47 Fed He . --? 33771, wugust 4 ,  1982),  these consis t  of assor ted  h a l f - t r u t  s 
and other  misleading statements,  p a r t i c u l a r l y  with regard 
t o  the  need f o r  the  f a c i l i t y .  E.g., p. 33772, where the  DOE 
s t a t e s  t h a t  70% of t h i s  n a t i o n f s  energy comes from gss and 
o i l .  T h i s  conveniently ignores t h a t  f a c t  that most of this 
gas and o i l  i s  used where e l e c t r i c i t y  cannot be (and i s  
used more e f f i c i e n t l y  than e l e c t r i c i t y  i s  those appl icht ions  
wherti e l e c t r i c i t y  i s  an a l t e r n t t i v e  t o  d i r e c t  combustion), 
C i l ,  f o r  example, i s  used primari ly f o r  automotive needs. 
Only 6% of our e l e c t r i c i t y  i s  generated by burning o i l ,  and 
this i s  res idua l  o i l ,  t h a t  which i s  l e f t  a f t e r  the r e f i n e r s  
have removedall higher grad6s; i t s  only other  use iS f o r  



making raad t a r .  DOE a l s o  makes a statement t o  t h e  e f f e c t  
t h a t  coa l  may f a i l  t o  meet expecta t ions .  T h i s  i s  absurd.  
Coal i s  not  one of those fa r -ou t ,  futuristic energy sources ,  
It i s  a proven f u e l ,  wi th  vas t  s to rba  of i t  i n  America. It 
can be burned c leanly  and cheaply. See, e.g., s t u d i e s  by 
Komanoff, Energy Systems Research Group, and o thers .  DOE'S 
support of the  breeder while a t  t he  same time purposefu l ly  
neglect ing the  funding and developmant of sa fe  a l t e r n a t i v e s  
should automat ical ly  r e j e c t  any claim i t  may have a s  an  
ob jec t ive  agency. 

There i s  c e r t a i n l y  no need f o r  t h e  e l e c t r i c a l  energy pro- 
duced by CHBR. T h i s  should be obvious, s ince  the  TVA has 
r ecen t ly  cancel led  nuclear  power p l an t s  (Ha r t sv i l l e ,  Phipps 
Bend) i n  the  same se rv ice  region a s  CRBH. 

OC f? E-3 2. Safe a l t e rna t ive s  d e f i n i t e l y  do e x i s t  t o  CRBR and t o  a l l  
nuclear  energy technologies.  I t  i s  OCREts opinion that 
CRBH and a l l  nuclear  power generat ion should be abandoned 
and the  vas t  sums of money squandered t h e r e i n  be used 
ina tead  f o r  t he  development of c lean coa l ,  so l a r ,  geothermal, 
wind, and hydroe lec t r i c  energy sources and of b e t t e r  energy 
conservation methods. Incred ib ly ,  t he  Draft  Supplement i n  
Sect ion 9.1 claims t h a t  there  have been no changes i n  t he  
a v a i l a b i l i t y  of a l t e r n a t i v e  energy sources s ince  t h e  FES, 
i s sued  i n  1977. The FES, i n  tu rn ,  c i t e s  ERRA-1535, i s sued  i n  
1975, i n  reaching the  conclusion that none e x i s t .  How the  
NRC can ignore tne  p r o l i f e r a t i o n  of a l t e r n a t i v e  energy 
companies, p ians ,  and publ ica t ions  s ince  1975 i s  beyond 
b e l i e f .  

OCR E-3  3. Aside from nuclear  weapons, t h e  f a s t  breeder r e a c t o r  i s  the  
most dangerous nuclear  technology known t o  mankind. That 
CRBR and o ther  LMFBRs can s u f f e r  c r i t i c a l i t y  accidents  t h a t  
can cause nuclear  explosions i s  shown by The Accident Hazards 
of Nuclear Power PJants by D r .  Richard E. iVebb (Univ. of 
Mass., 1976). The accident  ana lys i s  given i n  Sect ion 7 and 
kppendix J of the  Draft Supplement i s  d e f i c i e n t  because it 
neg lec t s  t he  work of nuclear  c r i t i c s  l i k e  Webo and i s  based 
on unfounded assumptions. (Note: 10 CFR 51.26 (b) r equ i r e s  
env i ronm~nta l  s tatements t o  make meaningful refbrences t o  
opposing viewpoints.) The consequences of a LMFER nuclear  
explosion a r e  ignored. To t N n k  t h a t  evacuation i s  a 
responsible  response i n  such a s i t u a t i o n  i s  r id iculous .  

The opera t iona l  record f o r  American breeder r eac to r s  i s  not 
good, Both EBR-I and F e m i  have suf fe red  meltdowns. We 
were fo r tuna t e  that these  accidents  did not  have s e r ious  
consequences. We mag not  be so fo r tuna t e  wi th  CRBR. 

OCR ~ - q  4. The W B R  a l s o  p resen ts  a t h r e a t  t o  world s ecu r i t y  because 
it produces plutonium, used i n  nuclear  weapons. The safe-  
guards f o r  t he  CRBR f u e l  cycle d iscussed i n  Sect ion 7.3 and 
Appendix E of the Draft Supplement a r e  of unproven workabilitT* 
To ta l l y  neglected i s  t he  e f f e c t  which a fool-proof safe-  
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system ( i f  such i s  poss ib l e )  would have on the c i v i l  
l i b e r t i e s  and freedom so  cherished by Americana. 

ocu E -4 
Also neglected i s  t h e  p o s s i b i l i t y  ( a  q u i t e  l i k e l y  one) that 
the  Pu produced by CHBR w i l l  be uaed t o  make U.S. nuclear  
weapons. Since the  Pu i s  not  needed f o r  LWR technology ( a s  
shown i n  Item 1 above), and s ince the  DOE was a c t i v e l y  
suggesting t h a t  the  reprocessing of commercial LWR spent 
f u e l  should proceed t o  a l l e v i a t e  a Pu shortage caused by 
the Reagan admin ie t r a t i on t s  expanded defense program, OCRE 
suspects that this may be the  r e a l  reason behind the  DOE/ 
Reagan support of the  breeder. If this i s  so ,  i t  should be 
publ ic ly  disclosed.  NEPA r equ i r e s  t h a t  the  e f f e c t s  of t h i a  
a c t i o n  be evaluated;  this evaluat ion would have t o  include 
the consequences and l i ke l ihood  of nuclear war. OCRE (and 
many o ther  Americans) be l ieves  that t h e  expansion of nuclear  
a r sena ls  and the  development of f i r s t - s t r i k e  capab i l i t y  makea 
nuclear war more probable. If Pu from CHBR i s  intended t o  
aupport the  expansion of U.S. nuclear  weapons, OCRE contend8 - 
that this must be evaluated under NEPA. OCRE-5 

5. The Draf t  Supplement t o t a l l y  f a i l s  t o  evaluate  psychological 
s t r e s s  i n  the r e s i d e n t s  around CRBR, a s  requi red  by PANE v. 
NRCs 678 F.2d 222 (D.C. C i r .  1982). T h i s  s t r e s s  s h o m  
x n i f i c a n t ,  s ince  CRBR presen ts  a t h r e a t  which is  more 
severe than o ther  nuclear  technology, e.g., LWRa (examples 
of t h r ea t s :  spec i a l  accident  hazards of LMFBR and dangers 
of nuclear  p r o l i f e r a t i o n ) .  The Commission's po l icy  statement 
dated July  16, 1982 which precluded the  considerat ion of 
psychological s t r e s s  a t  s i t e s  o ther  than TMI i s  i l l e g a l  (2 
"OCRE Reply t o  Motion by Sunflower All iance Inc. e t  a l .  f o r  
Heconsideration or  i n  the B l t e rna t ive  Motion t o  Cer t i fy  t o  
the  Cmmmission," dated August 12, 1982, submitted i n  the  
proceeding I n  the  Matter of Cleveland E l e c t r i c  I l l umina t i  
Co., e t  a l .  (Perry  Nuclear Power Plant ,  Units  1 and 2 )  Do 
Nos. 50-440/441 OL) . O C - R E - ~  

6. The Draft Supplementts assessment of socioeconomic e f f e c t s  
on the  l o c a l  cornuni t ies  ( t axes  and increased employment) 
i s  improper. The Appeal Board i n  Public Service  Companx 
of New Hampshire (Seabrook S ta t ion ,  U n i t s  1 and 2 )  ALAB- 
471, 7 NRC 477, 479 (1978) held  that increased employment 
and t a x  revenues t o  the  a f f e c t e d  community may not be counted 
on the benef i t  s i de  of the cost /benef i t  analysis .  The Draft  
Supplement i n  Sect ion 10.4.1 gives these f a c t o r s  heavy weight? 

Ocf? E-7 
OCRE notes that As ia t i c  clams, Corbicula sp., a r e  abundant if 
the v i c i n i t y  of CRBEi ( ~ e c .  2.7.2 of the  Draft  Supplement). 
These organisms a r e  known t o  cause biofouling problems a t  
power p l a n t s  ( e . g . ,  Arkansas 1Juclear One and Brunawick). 
Neither the  N8.C nor the appl ican ts  appear t o  have considered 
the  poss ible  e f f e c t s  these  clams could have on p l an t  s a f e ty  
or the enviromental e f f e c t s  of clam cont ro l  measures. E.g., 
OCXE suspects that ch lor ina t ion  may be'used t o  k i l l  clam 
larvae. The amount of chlor ine  required may exceed EPA 



standards . 
. R  E -8 8. The Draft Supplement does not consider emergency planning a s  

required by 10 CFfi 50.47. No mention i s  made of pro tec t ive  
ac t ions  f o r  the exposed publ ic  i n  the  event of an accident 
a t  CHBR and whether they would be adequate with respect  t o  
the spec ia l  accident hazards of the  LMFBR. Similar ly ,  no 
consideration i s  given t o  the  economic burden emergenay 
planning places on s t a t e  and l o c a l  resources. 

OC R E 9 9. The DraZt Supplement 1 s evaluation of the hazarda of low-level 
rad ia t ion  e f f luen t s  i s  de f i c i en t  because i t  neglects  s tud ie s  
t h a t  ind ica te  t h a t  r ad ia t ion  i s  more hazardous than was 
thought. (see Science News, June, 19, 1982 a t  405). 

I OC R E -9010. Similar ly ,  the  occupational hazards of r ad ia t ion  exposure 
a r e  underestimated. See Science News, July 17, 1982 a t  
39, which describes t K d a n g e r a  of low-level neutron 
exposure. 

OCRE thus concludes t h a t  the costs ,  economic, ecological ,  
and i n  terms of po ten t i a l  numan suffer ing,  of CRBR f a r  outweigh 
any po ten t i a l  benefi ts .  Whether ang benef i t s  e x i s t  i a  questionable, 
CRBR i s  a grand experiment i n  which the public i s  used as 
" ~ i n n a  pigs." Abandonment of this use less ,  dangerous, and 
expensive project  i s  the only r a t i o n a l  course of action.  

Respectfully submitted, 

,y 21 -7\. C. .g-&i/ 
Susan L. Hia t t  
OCRE Representative 
8275 Munson Hd. 
Mentor, OH 44060 



United States Department of the Interior 
OFFICE OF THE SECRETARY 

WASHINGTON, D.C. 20240 

Mr. Paul S. Check, Director. 
CRBR Program Office 
Office of Nuclear Reactor Regulation 
Nuclear Regulatory Commission 
Washington, D.C. 20555 

Dear Mr. Check: 

The Department of the Interior has reviewed the  &aft supplement to  the final 
environmental statement for the  Clinch River Breeder Reactor Plant, R o m e  County, 
~ennessee ,  as requested in your le t ter  of July 23,1982, and find we have no comments t o  

Sincerely, 



:.'.?st 3ui-nney -\Ti 1 l a g e  
Zumney, 1;s 03256 
Szptern!-~~?r 2 ,  1982 

I'd;lC 
W a s h i n g t o n ,  DC 20555  
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A t t :  D i r e c t o r ,  C l i n c h  Z i v z r  E r e e d z r  Z 9 a c t o r  Program O f f i c e  

3 2 :  D r a f t  S u p p l e r r i ~ n t  t o  t h e  F i n a l  . :nvironm?ntal  S t a t e n z n t  
(KUR3S-0139) f o r  p u b l i c  comment by  S e p t .  1 3  

I.iy comment w i l l  f o c u s  on pp. 10-4 t h r o u g h  10-8, !*~h,ich 
a d d r s s s e s  d c c o n m i s s i o n i n g  of  t h e  CRBRP. The -:-L?2A p o l i c y  
2s i t  a p p l i e s  t o  t h i s  n u c l e a r  p r o j e c t  and t h e  c o s t s  o f  decom- 
m i s s i o n i n g  .draw my a t t e n t i o n .  '.!bile I make my col-nments on 
AL>.R.>., t h e y  121111 t a k e  on a p z r s o n a l  n a t u r e  b e c a u s e  o t h e r w i s e  
t h e  p e o p l e  a f f e c t e d  b y  t h e  C3ERP a r e  s u c c e s s f u l l y  k e p t  a s  
s t a t i s t i c s  o n l y ,  

IJ? c,-1 1. +-L.:.2,~. s t a n d s  f o r  " a s  low a s  r e a s o n a b l y  a c h i e v a b l e f f  
and on  p. 10-7 i t  i s  w o r k e r  e x p o s u r e  t h a t  w i l l  be 
h a n d l e d  .:LLj.,i.3-. Yet i t  i s  h e a l t h  e f f e c t s  t h a t  w i l l  
b e  :-.LA-!A. T e r m i n a l  c s n c e r  and b i r t h  d e f t z c t s  w i l l  b e  
a l l o c a b l e  e t  t h e  C3I3RP - - among t h e  w o r k e r s  - - i f  
o n l y  t h e y  a r e  k e ? t  t o  a c s r t a i n  number t h a t  sorneone 
h a s  d e t e r m i n e d  i s  11reasonab3e  ." .'-.s f o r r n ~ r  Comm. 
P e t e r  S r a d f o r d  p o i n t e d  o u t  d u r i n g  h i s  term w i t h  t h e  
XRC, i t  i s  t i m e  t o  d e b a t e  what  i s  l l r e a s o n a b l e l '  t o  
s u f f e r  i n  exchange  f o r  n u c l e a r - p o w e r - g e n e r a t e d  
e l e c t r i c i t y .  

'LRC 2 2.  To  make t h e  i s s u e  pc2rsonal - - it i11ust n o t  be a l l o v ~ e d  
t o  ba k e p t  o n l y  i n  t h e  s t ~ t i s t i c a l  realm - - I a m  
a b o u t  t o  r e c e i v e  employment b c c a u s e  a l o c a l  t w e l v e -  
y e a r - o l d  b o y  h a s  c o n t r a c t e d  c a n c e r  o f  t h e  bone .  i J i s  
h t p  bone  i s  a f f e c t e d ,  s o  t h e r e  c a n  b z  no a m p u t a t i o n  
Ifabove t h e  n e x t  j o i n t  ." H e  h a s  had cherno-therapy,  l o s t  
h i s  h a i r  and much body w e i g h t .  I:o l o n g e r  \ . d i l l  J o b n  
Church  be on  t h e  Plymouth High S c h o o l r s  c r o s s - c o u n t r y  
o r  d o w n h i l l  s k i  t eams  - - a  s u p 3 r  a t h l e t e .  S o  h i s  
m o t h z r ,  a  t e a c h e r ,  c a n  be 2 t  home w i t h  him i n  t h e  
m o r n i n g s ,  i t r i l l  t a k e  h e r  morning  t e a c h i n g  l o e d .  H i s  
f a t h e r  h a s  c u r t s f l e d  h i s  employmznt s o  h e  c s n  be w i t h  
Zc,hn I n  t h e  a f t s r n o o n s ,  Cne o f  t h e s e  d a y s  John w i l l  
s i x p l y  d i e .  I f  he  i s  p a r t  of t h e  g e n e r a l  p o p u l a t i o n  
t h e  i l 2 C  c o v e r s  with i t s  AL-AJA p o l i c y  - - and who c s n  
p r o v s  t h a t  h e  i s n ' t ?  - - t h e n  who i s  it who d e t e r m i n e d  
it is r e t s o n a b l e  - f o r  J o h n  and h i s  f a m i l y  t o  s u f f e r  now 
?!k i i le  h e  s l o w l y  2nd p a i z f u 3 l y  d i e s ?  

L R c-3 3,  I o?pose  t h e  -.:.;&.'.?.'1 p o l i c y  1 ;~herever  i t  i s  v s e d  a s  a  

I 
r s t i 9 n a l e  f o r  t h e  C?.3A2Prs e x i s t e n c e ,  I p r o t z s t  t h a t  
n o t  enough p e o p l e  r e a l i z e  how t h e y  Ere a f f e c t e d  by  
AL .L? A , 
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AS f o r  t h e  c o s t s  o f  any  o f  t h e  d ~ ~ c o m m i s s i o n i n g  1. RC-L 
p r o c e d u r a s ,  t h e  c o s t s  a s s o c i a t e d  w i t h  T1.Z U n i t  2  
a r e  c o n s p i c u o u s l y  a b s e n t  f rom t h i s  s e t  of  p a g e s ,  
$4  b i l l i o n  h a s  b e e n  g i v e n  a s  c o s t  t o  c l e a n  u p  
TI31 U n i t  2 ,  and w e  a r e  now 322 y e a r s  p a s t  t h e  t i m e  
t h z  a c c i d s n t  t h e r e  began .  I r e c e i v e  t h e  I , l iddletown, 
P A ,  FRZSS e: JOURKAL and know t h e  p r o c e s s  i s  t e d i o u s l y  
s l o w ,  w i t h  any number o r  c o m b i n a t i o n  o f  s u r p r i s e s  
p o s s i b l e  a s  t h e  damage t o  t h e  r e a c t o r  c o r e  i s  r e v e a l e d  
b y  e q u i p n e n t  t h a t  i s  i n v e n t s d  g s  t h e  o p e r a t i o n  
p r o c e e d s ,  E e c h t e l  C o r p o r a t i o n  h a s  a l s o  s e e n  f i t  
t o  l a u n c h  a FUSRAP program - - a money-maker needed  
b e c a u s e  TI.11 shows t h e r e  w i l l  be a c c i d e n t s  t o  c l e a n  
u p  and f o r m e r  r e a c t o r  s i t e s  t o  d e c o n t a m i n a t e ,  1:ith 
B e c h t e l  s e e i n g  t h e  "marke t t1  a s  gooZ enough f o r  
launch o f  FUSXAP, I c r i t i c i z e  t h e s e  p a g e s  on CRBRPts 
d e c o m i s s i o n i n g  a s  b e i n g  n a i v e l y  o p t i m i s t i c  t h a t  
a l l  d e c o m i s s  i o n i n g  comes a f t e r  a  p r o b l e m - f r e e  
p l a n t  o p e r a t i o n  and t h e  c o s t s  c a n  be c a l c u l a t e d  
e a r l y  i n  t h e  game. A s  a  t a x - p a y e r  I p ~ o t e s t  t h e  u s e  
o f  t a x  d o g l a r s  t h i s  way when s o c i a l  s e r v i c e  p rograms  
f o r  o u r  c o u n t r y  b a d l y  need  f u n d i n g ,  

S i n c e r e l y ,  
I 

Rudmin Chong 

c o s i e s  : 

P e t e r  B r a d f o r d ,  Maine P u b l i c  A d v o c a t e  
NH Xep, S a r b a r a  Bowler 
NH 2 ~ e c u t i v e  C o u n c i l o r  Ray B u r t o n  
NH S e n a t o r  Gordon Humphrey 

- 



Department of Biology 

THE UNIVERSITY OF ALABAMA 
College of Arts and Sciences 

Home address -  
1246 Northwood Lake 
NORTHPORT, AL 35476 
September 8 ,  1982 

Home Phone 205-339-1535 

M r .  Paul H. LEECH, 
Director.  Oak Ridge Reactor Program8 
U . S . Nuclear Regulatory Connnission 
WASHINGTON, D C. 20555 

Dear M r .  LEECH; Regarding US DOE Porject  Management Corporation 
Tennessee Valley Authority,  Clinch River Breeder 
Plant ; US NRC Docket No. 50-537 
"Comments i n  Supplements t o  t he  US NRC Atomic 
Safety and Licensing Board-- Hearings a t  Oak 
Ridge, Tenn. on February 14 and August 30, 1982. 

Af te r  hearing from the  NRDC today t h a t  f i n a l  comments would be 
accepted on Monday, September 13, 1982, I t r i e d  t o  reach you - v ia  
phone. The f i r s t  time I did not make the  connection. The second 
ateemp I made the  c a l l ,  but talked b r i e f l y  with a secre ta ry ,  s ince  
you were out of the  o f f i c e  f o r  t h e  balance of t h e  day. 

I f  you did not already receive my mimeographed handout of 
February 14 ,  1982, one i s  enclosed, concerning US NRC (Atomic Safety 
and Licensing Board & US Dept. of Energy, TVA Docket No. 50-537. I did 
make limited appearances statements a t  t he  two hearings a t  Oak Ridge. 

My pr inc ipa l  concerns a r e  not with t h e  reac tor  s a fe ty ,  but  with 
management of  t h e  radwastes (low-, intermediate-,  and high level)  t o  
the  environment. a spec i a l ly  t o  t h e  Clinch River, and t o  present and 
fu tu re  depos i t s  of ionizing mater ials  t o  the  Clinch River, and t o  the 
disturbance of high-level ionizing mater ia l s  cureent ly i n  sediments of 
t h e  Clinch River. My s tudies  i n  the Clinch and Tennessee Rivers do 
s t rongly ind ica t e  t h a t  alpha emit ters  have been f a r  underestimmted and 
t h a t  t h e  po ten t i a l  f o r  chromosome abberations t o  humans - v i a  t he  food 
web from aquat ic  organisms i s  sore ly  i n  need of reevaluat ion.  Any 
dredgiing operat ion could make ava i lab le  huge amounhs of plutonium and other  
t ransuranics  t o  the  food web i n t o  domestic water treatment p lan ts  down 
r i v e r  and i n t o  the Tennessee River. Total  a lphas seem t o  vary,  i n c r g i n g  
when stream flow is  t o  deep bottom sediments. e spec i a l ly  i n  the  deep 
resevoi rs .  This i s  re f lec ted  i n  resevoirs  of t h e  Tennessee River i n  
Alabama. Demography s t a t i s t i c s  ind ica te  higher incidence of cancers 
associated with ionizing mater ia l s  reaching humans water supply 
and by ea t ing  contaminated food. I hope t h a t  t h e  NRC w i l l  now requi re  
counts of chromosome abberations f o r  fu ture  evaluat ion of the leve ls  of 
allowable ionizing mater ials  t ha t  a r e  already cycl ing i n  t h e  aquat ic  
ecosystem, and t h a t  bioassay tox ic i ty  w i l l  be used t o  evaluate unsafe 
concentrations of heavy metals,  a l s o  a s s o c i a t e d ~ i t h  t h e  
released t o  t h e  environenmt. . 3 / i Z U 4 '  f i  
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Eric.- o n  Ztrrdlnq ~ ( u E n ; f f ~  N-16 Louie G.  Williams, Ph. t~ 



Emeritus Profess or of Ecology 
P. O...Box 1927 
University of Alabam, 3-6 

Hme . qBi3ingj~address:- 
12 d Northwood Lake 

(N& t o  be confused with poloniunr210, which u i s  an alpha emitter ] ~eb-r). 1982 
that is found in tobacco arid in some phosphate fer t i l izers .and causing some lung9camers> 

The ionowing concern where the Atomic ~ a ~ e t y  ALABAMAIS NUCLEAR ROLE 

Northport Alabama 35476 
20~334-1535 

To:--Atomic Safety and Licensing Board 

,d ~icens ing  Board of t he  U. S. N u c ~ W  
Ile@tog Commission should allow the pro- 
d nuclear breeder plant. Check one of g f0nming:- 

( ) A t  Oak Ridge and the pre 
posed currerd s i t e  of T#A. 

( ) I n  Central Tiest -barnt in or  near the  
chalky s t m a  or d ~ s l t e s  for  hazalc. 
daus and rad i? a c t i v e  wastes. 

( ) In Mississippi s a l t  domes. 
( ) Do not hms 
( ) The mA- breeder ram should 

be 'lased out for 3xb1ic 
safety and lack of cost e f fe  iveness. 

, - - - -  
~ o m : -  Lauis GO V ~ I L T . , I A S ,  Ph. Dm 

U. S, Nucka% Regulato ~6mmission 
Washington, D. C. 20557 

One scenario would have reprocessing 
and commercial fue l  fabrication in Alatama, 
wi th  possible fissne being 

enerated f o r  use in atomic weapons, 
@his is plausible because of nearby 
approved ( ?) hazardas  waste dumpsites 
available i n  Alabama, and because of t h e  
roximity of ermanent storage s i t e s  fo r  

transuranics fn L(ississippi s a l t  dmes, 
all in l e s s  populated areas and near t o  
most of the nuclear reactors in the  U. S. 
Also, Westinghouse could recover spent 
f ue l  f rm i t s  reactors around t& world 
and use ~ r p s  t o  transport spent f ue l  
up river in A.labama for repmcessing. 

INCOMING QUANTITY OF &UARDOUS WASTE 

Subjects:--1) & the  matter of the  Clinch . 
Rlver Breeder Reactor Plant U, S. Bpt. 
of Energy, TVA, Docket No. fO - 537 
Jnstant licensing proceed' 
fiehearin Conference, FebZa1-y 9-10, 19- 
a t  Oak ~i$;ee. TI?. irhere I made an oral  
presentati5n-befbre t h e  &E Atomic safety I 

by the Department of Energy (DOE). Reagan 
also n m  recommends t ha t  the DClE be dis- I 

A few years ago a hazardous waste 
durn s i t e  in Sumpter County was approved 

&PA as  the only toxic waste dump for  
Eastern U. S. Hazardous wastes from 

s ta tes  and Puerto Rlco were shipped 
into  Alabama between March 1, 1981, and 
Au st 31, 1981 from 7,644 shipments. 
~ l g m a  is  a cham ion m both footbal l  
and hazardous wasges. Nm orchestration 
seems t o  be underway t o  make Alaba:;B 
number one i n  working with high-level 
ionis ing materials (uranium liikiofluoride, 
spent f u e l  atomic wastes from weapons 
development, reactor f ue l  rods, . e t c  . ) . 

e t e  e o p e o  ama aware 
A labas  s kuc%arlfutf t % b d d  be s e t t e  
agreemerrts between t he  federal  government 
and the  l eg i s l a t  e and governor of Ala- 
bama? On a cos txenef i t  ?psis Alabw 
gets the  garbage and Amerlca gets  t h e  
benefits. Some truck drivers have to ld  
me t h a t  they cauld have dischargedtheir  
wastes in other s t a t e s  but thwy referred 
t o  bring then f'urther 40 Alabama gecause 
we have the best  dumpsites, Prior t o  
November 1980, huge amounts of hanardous 

( ~ d ,  n o t e ,  c o n t ' d  p .  N-18) (Ed. n o t e ,  c o n t ' d  p ,  N-18) 








































































































































































































































































































































































































































